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Preface 


This publication is a student text on data flow in the IBM 3704 and 3705 
Communications Controllers network control program (NCP), release 5 data 
flow. This publication does nor include information on Advanced Communi- 
cations Function (ACF) Network Control Program (NCP), which supports 
multiple, concurrent channel adapters in NCP mode or in multidomain net- 
works. 


Prerequisite knowledge of the IBM 3704 and 3705 Communications Control- 
lers is required to understand this material. The prerequisite information may 
be obtained in the following: 


IBM 3704 and 3705 Communications Controllers Hardware (SR20-4544) 


IBM 3704 and 3705 Communications Controllers NCP Programming 
(SR20-4568) 


Advanced Function NCP and Related Host Traces (SR20-4510) 


IBM 3704 and 3705 Control Program Generation and Utilties Guide and 
Reference Manual (GC30-3008) 


A quiz appears at the end of each major section, with the answers given in 
Appendix B. You will need the following handbook to answer the questions. 


IBM 3704 and 3705 Program Reference Handbook (GY30-3012) 
If you require additional information, please refer to: 


IBM 3704 and 3705 Communications Controllers, Network Control 
Program/VS Program Logic Manual (SY30-3013). 


IBM 3704 and 3705 Communications Controllers Principles of Operation 
(GC30-3004) 
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Hardware and Programming Structure 


Objective 


Review of Hardware 
Facilities 


Levels of Programming 


Upon completion of this topic the student should be able to identify the levels 
of programming and interrupt scheduling. 


Before going on to the components of the SDLC network, this section re- 
views the hardware facilities which are used in the programming design, as 
well as dispatching code and techniques. In later sections the modules are 
related to an interrupt level or to a dispatched module. In either case a 
knowledge of the hardware and dispatcher is required. 


Because the communications controller is an interrupt-driven unit, the NCP 
directing the operation of that unit is made up of smaller programs or levels. 
Interrupts can be caused by the channel, the communication lines, or the 
program itself. 


The controller has five program levels. Program level 1 has the highest 
priority; program level 5 (referred to as the background level) has the lowest 
priority. Because level 5 has the lowest priority, level 5 code runs when levels 
| through 4 are not executing. For a complete description of the five levels of 
the controller and the interrupt facility, refer to IBM 3704 and 3705 
Communications Controllers Principles of Operation (GC30-3004), Chapter 
2: System Structure. | 


Figure 1.1 is a chart of the programming levels indicating the operations 
performed at each level, the starting address, and the means by which the 
level gets control. Note that when an attempt is made to execute an instruc- 
tion at location X*0000’, the NCP detects a ‘branch to zero’, regardless of the 
program level. 
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tarti 
Level Operations Performed Seerang Means of Getting Control 
Address 


e Interpretation of commands N/A e Default from other four levels. 
from host. 
e Control of polling and addressing. | 
@ Decoding and execution of system 
examination and modification 
requests. 
e Data handling functions. 
e Block handling functions. 
@ Initiation and termination of 
line 1/O. 
e@ Panel functions. 
e@ Boundary network node (BNN) 
Processing. — 
e Physical services functions. 
e Function management. 
Buffer management. X'0180' 
Queue management. 
Task dispatching. 
Supervisory services. 
Interval timer functions. X'0100’ 
Handling of panel functions. 
Channel adapter management. 
Communication processing deffered 
from level 2. 
Intermediate network node (INN) 
processing. 


X'0010’ 


PCI. 
Type 1, type 2, type 3 and type 4 CA. 


Interval timer. 
Panel INTERRUPT push button. 


Buffer service for communication Type 1, type 2, and type 3 scanner. 


lines. 


Character service for 
communication lines. 


e Bit service for communication 
lines. 


IPL. 
Address exception check. 


Machine check handling. 


Program check handling. 


Type 1, type 2, type 3 and type 4 CA checks. 


IPL procedure. Type 1, type 2, and type 3 scanner checks. 


© 
e 
e@ Adapter check handling. 
e 
e 


Address compare. 


Address trace facilities. 


Protection check. 


Input/output check. 


* Level 4 operations can also be performed at levels 1 and 3. 


Figure 1.1. Program Levels 
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Interrupt Scheduling 


Hardware and Programming Structure 


Level 1, Address X‘0010’ 


When a level | interrupt occurs, control is given to the level 1 router, which is 
located at address X‘0010’. By examining the contents of external registers, 
the router determines the cause of the interrupt and passes control to one of 
the following handlers: the program exception check-handler, the address 
trace module, the channel adapter check-router, the communications adapter 
check-handler, or the abend module. 


Level 2, Address X ‘0080’ 


When a level 2 interrupt occurs, control is given to address location X‘O080’. 
The level 2 router determines if the interrupt was a normal character service 
request. The address of the router is located in the CCB. The level 2 router 
itself processes hardware error and exceptional conditions. 


Level 3, Address X‘0100’ 


When a level 3 interrupt occurs, control is given to address location X‘0100’. 
By examining the external registers, the level 3 router determines the cause of 
the interrupt, then passes control to one of the following interrupt handlers: 
the channel adapter input/output supervisor, the communications-line timer 
service, the communications control program queue-handler (signaled by a 
PCI), or the panel support module. 


Level 4, Address X ‘0180’ 


When a level 4 interrupt occurs, control is given to address location X‘0180’, 
the level 4 interrupt handler. An SVC interrupt occurs when a supervisor 
macro is issued in program level 5. The program issuing the macro specifies 
certain parameters. After decoding the SVC code, the supervisor nucleus 
loads these parameters into registers and calls the appropriate supervisor SVC 
routine to process the request. If the interrupt is a program-controlled inter- 
rupt (PCI), the interrupt handler branches to the address in the PCI vector 
table to process the request. 


Level 5 


All level 5 tasks are dispatched by the level 4 task dispatcher. The entry point 
of each task is provided as a field in the queue control block (QCB), which is 
scheduled by placing the QCB in one of the supervisor dispatching queues. 
The dispatching of level 5 tasks is covered later in the supervisor section. 


_Each programming level, except level 5, has an ‘interrupt pending’ latch and 


an ‘interrupt entered’ latch. An ‘interrupt pending’ latch is set for levels 1, 2, 
3, or 4 by hardware service requirements. If a program check occurs, the 
level 1 ‘interrupt pending’ latch is set. If a line requires service, the level 2 
‘interrupt pending’ latch is set. Channel service requires the level 3 ‘interrupt 
pending’ latch to be set. The level 3 latch is set for service by the channel 
adapter, but service is initiated by a PCI (OUT X‘7C’) from the level 4 
supervisor. Level 4 is initiated in levels 1 and 3 by a PCI (OUT X‘7D’) or by 
supervisor calls (SVC) from level 5. 


Interrupt levels may be masked off to prevent interrupts. Levels 2 through 5 
may be totally suppressed. Level 1 may be masked to ignore channel adapter 
and scanner interrupts for test purposes. If the level is not masked off and an 
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interrupt is pending, the interrupt is not allowed if any of the following 
conditions exist: 


e A higher-priority interrupt request is present. 


e The program level to be interrupted is already entered (‘interrupt 
entered’ latch is on). 


e The program level to be interrupted is masked. 
« A type 3 communication scanner cycle-steal request exists. 
¢ A type 2 or 3 channel adapter cycle-steal request exists. 


At the time an interrupt is honored, the ‘interrupt entered’ latch for that 
program level is turned on. The ‘interrupt entered’ latch is a hardware latch 
which signals the controller that the associated program level has been en- 
tered. As long as this latch is on, no other interrupts to this program level are 
honored. The general registers and condition latches for this level are safe 
from change by another interrupt. The ‘interrupt entered’ latch is turned off 
either by an EXIT instruction executed at this level or by a reset condition to 
the entire controller. 


After each instruction is executed, the controller tests for priority conditions 
before executing the next instruction. The type 3 communications scanner 
and type 2 or 3 channel adapter cycle-steal requests occur between instruc- 
tions. In addition, a higher-priority program level may need control. If level 
3 code is executing (‘interrupt entered’ latch on) before executing each 
additional instruction the controller checks, in sequence, the ‘level 1 entered’ 
latch, ‘level 1 pending’ latch, ‘level 2 entered’ latch, ‘level 2 pending’ latch, 
and ‘level 3 entered’ latch. This sequence returns control to level 3 for 
another instruction execution. | 


If a second level 3 interrupt was pending, it is not checked in the sequence 
because the ‘interrupt entered’ latch is tested first. If the ‘level 2 pending’ 
latch was set, as in the previous example, level 2 code starts executing. The 
‘level 2 interrupt entered’ latch is turned on and level 2 executes until an 
EXIT instruction turns off the ‘interrupt entered’ latch. When the between- 
instruction ch«::« is made after the level 2 EXIT instruction, the level 2 
interrupt entered latch is off, so the ‘level 2 interrupt pending’ latch is 
checked. If that latch is on, the level 2 code executes again with the 
‘interrupted entered’ latch turned on a second time. If the ‘level 2 pending’ 
latch is not on, the check returns control to level 3 where the ‘interrupt 
entered’ latch is still on. The level 3 code continues, unaware of the interrupt. 


Hardware and The IBM 3704 and 3705 Communications Controllers provide hardware 
Programming Structure support for five programming levels. The first four levels are interrupt-driven 
Summary _ code, each having an absolute hardware address to begin instruction execu- 

tion. The fifth level is dispatched under the control of the level 4 supervisor. 
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Data Flow 


Objective 


Identifying the Major 


Upon completion of this topic, the student should be able to identify the 
major programming components of NCP, and the flow of control and data 
between major components. 


This section identifies the major components of the network control program 


Components and the program level in which the components operate. This material serves 
as the foundation upon which the detail of future sections is built. The major 
components of the network are covered in the order of subsequent topics. 

PHYSICAL SERVICES PROCESSOR 
PSB , 
CHANNEL 
ADAPTER 
lOS 
BOUNDARY NETWORK NODE 
CHB PATH CONTROL (BNN) 
COB SIT CUB 
RVT 


Figure 2.1. NCP Components 


Network Control 
Program Supervisor 


CICP 


BSC/SS PROCESSOR & 
UCB BIT/CHAR. 
Se SERVICE 
ACB 


The NCP supervisor serves primarily as the interface between the background 
tasks running in level 5 and the routines running in levels 1, 3, and 4. When 
levels 1, 3, or 4 require data to be processed by background tasks, the tasks 
are scheduled via the supervisor. The supervisor queues the data and sched- 
ules the correct background processing task. Conversely, as background tasks 
require initiation of input or output, manipulation of queues, management of 
buffers, and similar tasks, the task requests are presented to the supervisor. 
The supervisor then processes those requests as required. 


The supervisor executes in level 4. The primary control blocks used by the 
supervisor are: byte direct addressables (XDB), halfword direct addressables 
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Channel Adapter iOS 


Path Control 
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(XDH), word direct addressables (XDA), queue control blocks (QCB), path 
information units (PIU), and the SVC vector table. The supervisor code is 
executed and provides services for all of the routines identified in this section. 


The channel adapter module is used to monitor and control the hardware 
channel adapters within the 3704 or 3705 controller during a data transfer to 
or from the host. There are four types of channel adapters; however, only 
two types are used for programming purposes within the controller. There- 
fore, there are only two types of IOS modules: one to control the type 1 or 
type 4 adapter, the other to control the type 2 or type 3 adapter. 


Type 1 or 4 adapter 


The 3704 supports a type 1 adapter only. A 3705 can have a type 1 or 4 
adapter for NCP mode or PEP mode, or the type 1 or 4 adapter can be used 
for emulation programming for (EP), with a second adapter for NCP mode 
only. A type 1 or 4 channel adapter for operation in NCP mode uses a 
channel operation block (COB)., The channel modules operate in program 
level 3 via a level 3 interrupt from the channel adapter hardware. 


Type 2 or Type 3 Adapter 


The 3705 operates in NCP mode with a type 2 channel adapter to a single 
processor or a type 3 channel adapter to two tightly coupled multiprocessors. 
A type 2 or type 3 channel adapter uses a channel control block (CHB). The 
channel module operates in program level 3 via a level 3 interrupt from the 
channel adapter hardware. 


Path control code is executed on outbound PIUs by a branch from the chan- 
nel code. Path control inbound, which is different code, is executed on 
inbound PIUs by a branch from the link scheduler. 


Path Control Out 


‘Path control out’ directs the flow of path information units (PIUs) from the 
channel adapter IOS to its proper destination. ‘Path control out’ uses the 
destination address field (DAF) from the PIU to access entries in the subarea 
index table (SIT), subarea vector table (SVT), and resource vector table 
(RVT). The ‘path control out’ routine locates the appropriate path for the 
PIU and places the PIU on a queue control block (QCB) for processing by 
NCP physical services, boundary network node, link scheduler (SCB), or the 
BSC/SS processor. This module operates in program level 3 via a branch 
from the channel IOS. 


After the boundary network node processing completes, an outbound PIU is 
passed to ‘path control out delayed’, which converts the PIU from FID1 to 
FID2 or FID3, segments the FID2 or FID3 as required, and places the PIU 
on the link outbound queue. 


Path Control In 


‘Path control in’ is divided into two parts: immediate and delayed. When a 
PIU is received on a link, ‘path control in immediate’ is invoked by a branch 
from the link scheduler. ‘Path control in immediate’ checks for a PIU source 
of a remote controller (SCB); if the PIU is from a remote, the PIU is immedi- 
ately queued on the channel intermediate queue for the host. If the PIU is 


Network Control 
Program Physical 
Services 


Boundary Network Node 


Link Scheduler 
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not from a remote, the PIU is queued on the CUB link inbound queue and 
‘path control in immediate’ exits from level 3. 


The PIU queued on the CUB link inbound queue invokes a level 5 task of 
‘path control in delayed’. This task processes the PIU to identify the source 
logical unit or CUB physical services, then branches to an appropriate bound- 
ary network node connection point manager IN (CPM-IN) for additional 
processing. 


NCP physical services interfaces with system services control point (SSCP) of 
the host to provide control functions for the NCP. NCP physical services 
provide functions such as activating or deactivating links, contacting physical 
units, and other control functions. These modules use the physical services 
control block (PSB). The physical services routines operate in program level 
5 via the task dispatcher. ‘Path control out’ schedules physical services by 
PIU requests. Responses to SSCP are queued directly to channel adapter 
IOS. 


The NCP physical services has a ‘connection point manager-in’ queue 
(inbound error-handler queue), which is invoked by the link scheduler at the 
completion of a ‘dial’, ‘answer’, ‘contact’, or break in a link. 


The boundary network node modules provide the interface to SDLC type 1 
and type 2 devices. Remote 3704 and 3705 controllers are not included in 
this code, as PIUs destined for a remote are enqueued directly on a station 
control block (SCB) by ‘path control out’. These modules control the session 
initiation and session status for the physical units and logical units attached to 
this 3704 and 3705 controller. These modules operate in program level 5 via 
task dispatching. Type 1 and 2 physical units are defined by the common 
physical unit control block (CUB); logical units are defined by the logical unit 
control block (LUB). BNN modules are scheduled when they receive a PIU 
from ‘path control out’. BNN enqueues PIUs from the host on a link out- 
bound queue for the link scheduler. BNN enqueues PIUs for the host on the 
channel intermediate queue. 


The link scheduler executes in program level 3. The link scheduler is invoked 
for a specific link by an ‘activate link’ command. The link scheduler has two 
basic functions: data transfer or command processing. | 


The link scheduler uses the service order table (SOT) to locate the physical 
units for that specific link. Each physical unit is checked for active status. If 
the physical unit is active, the link outbound queue is checked for outbound 
PIUs to transmit. After any allowed outbound PIU traffic has been sent, the 
physical unit is polled for inbound PIUs. When all physical units have been 
checked for data service at least once, the link scheduler switches to control 
functions. One control function (‘dial’, ‘answer’, ‘contact’, ‘discontact’) is 
attempted for one physical unit before the link scheduler returns to data 
transfer mode. 


If there are no outbound PIUs for a link and if no active physical unit has 
inbound PIUs in response to polling, after the control cycle the scheduler 
suspends polling for a user-specified pause. Data queued to be transmitted is 
sent, but polling is suspended. 
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The link scheduler uses the link control block (LKB) to schedule link opera- 
tions and maintain link status. The LKB is generated by a LINE macro of an 
SDLC group. The common physical unit block (CUB) or station control 
block (SCB) is used to schedule the station control and maintain station 
status for any SDLC physical unit. 


The SDLC routines are used for the actual transmission of data on the link. 
The adapter control block (ACB) is used for link control. These routines 
operate in program level 2 via an interrupt from the hardware scanner. 


SDLC routines are initiated by the link scheduler, providing addresses of 
processing routines in the character control block (CCB) and enabling the 
link for interrupts to begin processing. 


The BSC/SS processor supports the BSC/SS devices in NCP mode that are 
attached to this communications controller. The processor uses the line 
control block (LCB) and the device control block (DVB) to schedule and 
control commands issued to these devices. Command processors are used to 
define the commands and the work scheduler is used to schedule the neces- 
sary tasks to complete the command. Command decoders and initialization 
routines initialize the lines and control their operation; character-service 
routines handle the actual transmission of data across the line. Both types of 
routines use the adapter control block (ACB). The command processors, 


work scheduler, and scheduler tasks operate in program level 5 via task 


dispatching. The command decoders and initialization routines operate in 
program level 3 via a PCI level 3. The character service routines operate in 
level 2 via a hardware interrupt from the scanner. 


Unless BSC or SS devices are also defined for NCP mode, BSC/SS processor 
support is not included in a network of SDLC terminals. The processor 
support routines are not included if BSC/SS devices are operated in emula- 
tion mode of a partitioned emulation program (PEP). 


There are four basic paths through the local controller from the host. The 
path that is taken depends upon the destination of the path information unit 
(PIU). The destination and sequences are as follows: 


¢ Physical services destination 
Channel adapter IOS, path control out, physical services processor 
e SDLC device or logical unit destination 


Channel adapter IOS, path control out, boundary network node, link 
scheduler, SDLC routines 


¢ Remote controller destination | 
Channel adapter IOS, path control out, link scheduler, SDLC routines 
« BSC/SS processor destination 
Channel adapter IOS, path control out, BSC/SS processor, CICP 
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There are four paths through the local controller to the host, as follows: 


e Physical services source 


Physical services processor, channel adapter IOS 
e Type 1 or type 2 physical or logical unit source 


SDLC routine, link scheduler, path control in immediate, path control in 
delayed, boundary network node, channel adapter IOS 


e Type 4 physical unit source 


SDLC routine, link scheduler, path control in immediate, channel 
adapter IOS 


e BSC/SS processor source 


CICP, BSC/SS processor, channel adapter IOS 
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Objective 


Purpose of the 
Supervisor 


Upon completion of this topic the student should be able to identify and. 
locate the supervisor dispatching queues, eallly supervisor services, and 
explain how the services are requested. 


The NCP supervisor serves primarily as the interface between background 
tasks running in level 5 and routines running in levels 1, 3, and 4. When 
levels 1, 3, or 4 require data or a stimulus to be processed by the background 
tasks, the task is scheduled via the supervisor. The supervisor queues the data 
and schedules the correct background processing task. Conversely, as back- 
ground tasks require initiation of input or output, manipulation of queues, 
management of buffers, etc., the task requests are presented to the supervisor. 
The supervisor then processes those requests as required. 


The supervisor can be entered from the level 4 interrupt handler or via a 
branch from levels 1, 3, or 4. The supervisor is entered from levels 1, 3, and 
4 as a result of supervisor macros which expand to include a branch to the 
supervisor. This branch is created because of the SUPV=operand of any of 
the supervisor macros being coded YES. The supervisor routine is then being 
executed as level 1 or level 3 code rather than level 4 code because it was 
entered directly, not because of an interrupt. Level 5 always uses a level 4 
SVC interrupt to request supervisor services. If level 3 has placed work on 
the supervisor dispatching queue, the level 4 PCI interrupt latch is set for 
future processing. 


Entry to the level 4 interrupt handler at address X‘180’ is caused in one of 
two ways: a level 5 SVC macro or a level 4 PCI. 


The level 5 SVC is created by an EXIT instruction. The EXIT instruction 
and two-byte SVC code immediately following are generated by a level 5 
macro which is coded with an operand of SUPV=NO. In this case, the flow 
is through the level 4 interrupt handler, which uses the SVC code supplied by 
the level 5 macro expansion to index into the SVC vector table. This table 
contains pointers to the various supervisor macro routines. The SVC code is 
the first seven bits of the sixteen-bit field. The remaining nine bits are qualifi- 
ers of the SVC. 


A level 4 PCI interrupt also causes the level 4 interrupt handler to get control. 
In this case, the level 4 interrupt passes control to one of three routines via a 
branch table. 


Normally the first entry of the branch table points to the second entry and the 
second entry points to the third. The third entry always points to the dis- 
patcher. A level 4 PCI interrupt normally causes the dispatcher to get con- 
trol. 


When the free buffer threshold is reached, the second entry is replaced with 
the address of the routine to generate a slowdown message. Each time the 
LEASE buffer routine is executed by a branch from level 3 or SVC from level 
5, the count of remaining buffers is checked against the threshold value. If 
slowdown mode is required, the address of the slowdown message routine is 
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placed in the branch table and slowdown bits are set in the direct addressable 
area. 


If an unconditional buffer request is made and no buffers are available, levels 
4 and 5 can be disabled. Level 5 is disabled by masking off level 5, and the 
address of the buffer allocation routine is placed in the first entry of the 
dispatcher branch table. 


The entry code at X‘180’ is entered for SVC and PCI interrupts. An IN 
X‘7F’ provides a bit to define whether a PCI or SVC caused the interrupt. 
The result causes the supervisor to go either to the SVC interrupt handler or 
to the PCI branch table. 


A task in the network control program (NCP) is defined as a portion of code 
and a queue of data upon which the code operates. In the NCP, tasks are 
executed in level 5 only. If one portion of code operates upon two or more 
separate queues of data, the task dispatcher handles this portion of code as 
two or more separate tasks. The background level (level 5) of the NCP is 
made up of several tasks that work together to schedule lines and process 
messages. 


A task is defined at NCP generation when a queue control block (QCB) is 
assembled and linked to a unit of code. As queues become activated, their 
associated tasks are scheduled and initiated by the task dispatcher. Input 
queues (input to a task) are activated by the enqueuing of data to the queue. 
Enqueuing is provided by level 3 when a PIU is received over the communica- 
tion lines or over the channel, or when the enqueuing is provided by one task 
passing control to another task. Pseudo-input queues (recording a stimulus 
for the task, but providing no data as input to the task) are activated by 
triggering the task upon the occurrence of some stimulus, such as a panel 
display request. | 


There are several control blocks used by the dispatcher. Before we cover the 
method used by the supervisor, the topics that follow will acquaint you with 
some of the control blocks. 


The IBM 3 704 and 3705 Program Reference Handbook (GY30-3012), can 
be used as a reference. 


Direct Addressables (XDB, XDH, XDA) There are three fixed areas of 
special pointers or special fixed data. These areas are: 
Byte direct addressables (XDB) 
X'680' to X'6FF' 
Halfword direct addressables (XDH) 
x00": CO. Mie 
Word direct addressables (XDA) 
X'780' to X!'7FF! 
A special form of instruction with a base register of zero allows an implied 
base to refer to these fields, with the displacement providing the offset from 
the beginning of the area. The instructions are: 
Insert Character 
IC 5(0),16(0) 
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The ‘insert character’ instruction inserts the value at base location X‘680’ plus 
decimal 16 (X‘10’) into register 5 byte 0, for an effective address of X‘690’. 
The true buffer size for this system, including the four-byte prefix, is at 
X‘690’. 
Store Character 

STC: 5(.0:)-16(0) 
This instruction stores the value in register 5 byte O at location X‘690’ 
(X‘680’ plus X‘10’). 
Load Halfword 

LH 6,84(0) 
The ‘load halfword’ instruction places the current free buffer count from 
X‘700’ plus decimal 84 (X‘54’) into register 6, creating an effective address 
of X‘754’. 
Store Halfword 

STH 6,96(0) 
The ‘store halfword’ instruction uses the value in register 6 to set the value of 
the system abend code at X‘760’ (X‘700’ plus decimal 96). The NCP sets a 
value at X*760’ to indicate the reason the failure occurred. 
Load 

Ee Oy 9660)) 
The ‘load’ instruction moves the address of the last byte of storage from 
X‘7E0’ to register 6. 
Store 

ST 6,68(0) 
The ‘store’ instruction records a pointer to the first free buffer at location 
X‘*7C4’, 


The direct addressables provide key status indicators and pointers to the 
system control blocks. As the various NCP routines are covered, related 
direct addressables fields which provide status indicators as an aid in debug- 
ging are referenced. These are some of the initial fields which may be of 
special interest: 


Byte direct addressables (XDB) X‘680’ to X‘6FF’ 


X*685’ Control byte for dispatcher flags 
X*687’ BUILD macro buffer size 

X‘689’ Buffer pool and network status 

X‘68A’ General communications byte | 
X‘68B’ Identifies program as NCP, EP, or PEP 
X*692’ General communication byte 

X*693’ SDLC subarea mask 

X*694’ SDLC element mask 
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Halfword direct addressables (XDH) X‘700’ to X‘77F’ 


X‘710’ to X‘72B’ PEP emulation queue pointers 
X‘744’ to X‘752” NCP level 4 task queue pointers 
X°754’ Current free buffer count 
X°756’ Free buffer threshold count plus one 
X°758’ Number of communications lines 
X‘75A’ Level 5 system active queue control block 
X‘760’ System abend code 
X°770" Maximum byte count to host per host start I/O 
X°772’ Pointer to the channel control block (CHB or COB) 
Word direct addressables (XDA) X‘780’ to X‘7FF’ 
X‘*7BC’ Lagging address register (LAR) 
X‘7C4’ Pointer to first free buffer 
X‘°7D0’ Remembrance of the last buffer in the buffer pool 
X‘*7D4’ Remembrance of the first buffer in the buffer pool 
X‘7D8’ Pointer to extended halfword direct addressables (HWE) 
X‘7E0’ Address of last byte of storage 
X'7TE8’ Pointer to the resource vector table (RVT) 
X‘7FO’ Pointer to the logical end of system free buffer pool 


Queue Control Blocks (QCB) The queue concept is basic to an under- 
standing of the data flow within the NCP. A queue is a group of either data 
blocks (PIU or BCU) or queue control blocks (QCBs) connected first 
through last by address pointers. First in, first out (FIFO) is the basic mode 
of queue manipulation; however, last in, first out (LIFO) mode is also used. 


A queue control block (QCB) has two queue pointers. One points to the first 
element in the queue. The first element points to the second, the second 
points to the third, etc. The second queue pointer points to the last element 
on the queue. If both addresses are zero, there are no elements in the queue. 


There are three types of queues: input, pseudo-input, and work. Each type 
of queue provides different program support. 


Input queues 


An input queue contains elements to be processed by the task identified by 
the QCB. Some of the fields are: 


X*00" Shifted address of first element queued 
X‘02' Shifted address of last element queued 
X‘04" Task state | 

X‘05' | 1010 1xxx indicates this is an input QCB 
X‘06' Shifted address of next QCB on this queue 
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X08’ Major control block displacement, provides the displacement 
from the beginning of the control block which contains this 
QCB to the first byte of the QCB. 


X‘09’ Task dispatching priority 
X‘08’ Full address of task entry point 


Placing an element in a queue with ENQUE ACTV=YES puts a task in the 
pending state. If no task is active, the pending task becomes the active task. 


Pseudo-input Queue 


A pseudo-input queue contains no elements. It has the same format as the 
input queue, but the task is triggered by a stimulus rather than by the enqueu- 
ing of an element. An example of a pseudo-input queue is the panel queue. 
When the interrupt key is pressed on the 3704 or 3705 panel, a level 3 panel 
interrupt occurs. When level 3 determines that the interrupt was from the 
panel, level 3 branches to the level 4 supervisor routine which places the panel 
QCB on a dispatching queue. 


The format of the pseudo-input queue is the same as the standard input 
queue. The only difference between an input queue and a pseudo-input 
queue is the means of dispatching the pseudo-input queue without data. 


Work queue 


A work queue does not have a task entry point. It is used as a queue to hold 
elements. The work queue is only eight bytes in length. The fields are as 
follows: 


X‘00’ Shifted address of first element queued 

X02’ Shifted address of last element queued 

X‘04’ Reserved 

X‘Q5’ 1010 Oxxx indicates that this queue is a work QCB 
X‘06’ Shifted address of next QCB on this queue 


Path Information Unit (PIU) The element placed in a queue is either a 
queue control block (QCB), a block control unit (BCU) used in the BSC/SS 
code, or a path information unit (PIU). The placing of a PIU on a QCB 
normally triggers scheduling. The flow of the network control program is 
initiated by receiving a PIU from the channel or line and passing the address 
from one queue to the next for processing. 


The PIU is received in one or more NCP buffers. The PIU is made up of a 
transmission header (TH), request/response header (RH), and 
request/response unit (RU). The PIU is that portion received from the host 
or from the lines. 


In addition to the area specified on the BUILD macro BFRS operand, each 
NCP buffer requires a four-byte prefix for control purposes. The size of each 
buffer specified for the user is given in XDB at X‘687’. The true buffer size 
is in XDB at X‘690’. The buffer prefix field on each buffer is specified as 
follows: - 
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X‘00’ Buffer prefix chain field, shifted address of the next buffer in 
the chain, or zero if the last in a chain. 


X‘02’ Buffer prefix data offset field. This field provides the offset 
| from the buffer prefix to the first byte of PIU text. 


X‘03’ | Buffer prefix data count field. This field specifies the quanti- 
ty of data from the offset that is valid in the buffer. 


In the first buffer of a PIU is an event control block (ECB). The ten-byte 
ECB immediately follows the buffer prefix. The first buffer prefix offset of 
X‘OA’ provides the offset past the ECB to the first byte of FID1 PIU. The 
PIU actually starts in the fifteenth byte of the buffer, including prefix. 


Including the offset from the beginning of the buffer, the ECB fields are as 
follows: | 


X‘04’ Block status flags. Specifies if the PIU is in a queue. 

X‘05’ Event status flags. Specifies if the event is satisfied and if 
the task is to be dispatched when this PIU is first in the 
queue. 

X‘06’ ECB chain pointer. If multiple PIUs are queued on one 


QCB, this field is a shifted address of the next PIU on the 
queue chain. The queue manipulation macros use an offset of 
X‘06’ for chain addresses in QCBs and in the first buffer of a 


block. 
X08’ PIU text count or set time interval 
X‘OA’ Address of QCB for waiting task or hold area for blocks 
X‘OC’ UIB type field. This field identifies the destination resource 


type. The values are as follows: 


0000 0000 Communications 
controller 

100x xxxx Line 

010x xxxx Device 

XXX1 XxXxXx Input 

XXXX 1XxXx Output 


X‘OD’ UIB status. If nonzero this field indicates various errors. 


If the type is FIDO or FID1, the next byte after the buffer prefix and unit 
information block is the first byte of the PIU. The FID2 buffer prefix offset 
specifies an offset of X‘OE’ and these four bytes (X‘OE’ through X‘11’) are 
not used. The FID3 buffer prefix offset is eight bytes (X‘OE’ through X‘15’) 
and the eight bytes are not used. The FIDO format is used only for text 
transfer between the host system and the BSC/SS router. FID1 is identified 
by a bit pattern of xx0O0 xxxx at X‘OPR’. 


FIDO 


The type 0 PIU is a field identification type 0 (FIDO). This format is used for 
all text transfers between a host application and a BSC/SS terminal. The 
FIDO is received from the host and sent to the BSC/SS converter. The FIDO 
is converted to a block control unit (BCU) for the BSC/SS processor. Text 
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from a BSC/SS terminal is received in a BCU format buffer, sent to the 
BSC/SS converter, and converted to a FIDO before being sent to the host. 


Including offsets from the beginning of the buffer, the format of the FIDO is 


as follows: 


Transmission header (TH) 


X‘OEF’ 


X‘OF’ 
X*10’ 
a 12’ 
x14 
X‘16’ 


Transmission header. This field identifies the PIU as type 0 
by xx00 xxxx in this byte. 

Reserved 

Destination network address 

Origin network address 

Sequence number 


Text count of the RH plus RU (excludes TH) 


Request/response header (RH) 


X‘18’ - 
X‘1A’ 


X‘1B’ 


These fields are ignored in a FIDO PIU. 


Request / response byte 3. This field is a pad byte to align 
the RU on a halfword boundary. 


Request/response unit (RU) 


X‘1C’ 


X*1D’ 
x‘1E’ 
X*20’ 


X21? 


FID! 


RUO byte 0. BTU command field. This field is covered in 
IBM 3704 and 3705 Program Reference Handbook 
(GY30-3012), Section 3: BTU Command and Modifiers. 


RUO byte 1. BTU command modifier 
and X‘1F’ RUO bytes 2 and 3. BTU flags 


RUO byte 5. BTU system response. This field is covered in 
IBM 3704 and 3705 Program Reference Handbook 
(GY30-3012), Section 7: BTU Responses. 


RUO byte 6. BTU extended response. 


The type 1 PIU is a field identification type 1 (FID1). This format is used for 
all control commands, and all text transfers between the host and boundary 
network node (BNN). If the PIU is transferring to a remote NCP, the FID1 
is sent unchanged to the remote. 
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Including offsets from the beginning of the buffer, the format of the FID1 is 
as follows: 


Transmission header (TH) 


X‘OE’ Transmission header. This field identifies the PIU as type 1 
by xx01 xxxx in this byte. This byte also specifies whether 
this PIU is the first middle, last, or only PIU segment. PIU 
segmenting occurs when a PIU from the host has a length 
greater than that defined by the MAXDATA operand of a 
PU macro defines. 


X‘OF’ Reserved 


X‘10’ Destination network address 

X‘12’ Origin network address 

X14’ Sequence number 

X‘16’ Text count of the RH plus RU (excludes TH) 


Request/response header (RH) 


X‘18’ Request/response byte 0. This byte specifies whether the 
PIU is a request or response, control or data, system control 
or function management, against flow or with flow, format- 
ted or unformatted. PIU chaining by an application program 
is defined in this field, which specifies whether this is the 
first, middle, last, or only PIU element. 


x*19’ Request/response byte 1. This field specifies that an FME is 
requested/sent, an RRN is requested/sent, and an exception 
response is requested/sent. WPACING and PACING use 
the pace bit in this field. 


X‘1A’ Request/response byte 2. This field specifies bracket 
| protocol, EBCDIC or ASCII code, and change direction 
(HDX only). 


Request /response unit (RU) - Network commands only. 


X‘1B’ RU1 byte 0. This field is covered in IBM 3704 and 3705 
Program Reference Handbook (GY30-3012), Section 4: 
NCP Network Commands. The value of this field varies, © 
based on the value of the RH byte 0. 


x1IC RUI1 byte 1. Used for function management requests. 
X‘'1D’ RU1 byte 2. Request code for function management. 
x 1E’ Network address for SCP function management requests. A 


command to activate a link or contact a device is addressed 
to NCP physical services in the DAF; the device to be con- 
trolled by the command is addressed by this field. 


X*20° The data beginning at this address varies, based on the type 
of command. For additional information, refer to JBM 
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3704 and 3705 Communications Controllers, Network Con- 
trol Program/VS Program Logic Manual (SY30-3013), 
Appendix A: Network Commands. 


Data PIU formats have user data starting at X‘1B’ immediately following the 
TH/RH. 


FID2 


The type 2 PIU is field identification type 2 (FID2). This format is used for 
all control commands and all text transfers between the boundary network 
node (BNN) routine and support of type 2 physical units (3770, 3600, 3650, 
3660, 3790). The FID1 is received from the host and converted to a FID2 
before being sent to the type 2 physical unit. A FID2 from a type 2 physical 
unit is converted to a FID1 by the BNN code before being sent to the host. 


The FID2 is created from a FID1 by converting the two-byte OAF and DAF 
fields to one-byte fields and deleting the two-byte transmission header (TH) 
count field. This conversion provides a total of four bytes deleted from the 
FID1 requirements. Shifting the fields to the right places the following fields 
in the original FID1 buffer: 


Transmission Header (TH) 


X‘OR’ Reserved four-byte area 


x 12) Transmission header. xxl0 xxxx in this byte identifies the 
PIU as type 2. 


X‘13’ Reserved 

X14’ Destination 

x15’ Origin 

X16’ Sequence number 


Request/response header (RH). Same as FID1 
Request/response unit (RU). Same as FID1 
FID3 


The type 3 PIU is a field identification type 3 (FID3). This format is used for 
some control commands and all text transfers between boundary network 
node (BNN) code for support of type 1 physical units (3767, SDLC 3270). 
The FID1 is received from the host and converted to a FID2 with the normal 
FID2 processing. The FID2 is converted to a FID3 before being sent to the 
type 1 physical unit.. The FID3 commands directed to a 3270 are processed 
by the NCP and are not sent to the SDLC 3270. 


The FID3 is created from the FID2 by converting the six-byte transmission 
header (TH) of the FID2 to a two-byte TH of the FID3. The FID2 destina- 
tion of one byte is converted to the low-order six bits of the last byte of the 
TH. The two leftmost bits specify the following: 


Bit O - 1=to/from application, 0=to/from SSCP 


Bit 1 - 1=to/from logical unit, 0=to/from physical unit 
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The first byte of the FID3 TH identifies the type of PIU. Deleting the four 
bytes of the TH from the FID2 makes four more alignment bytes available. 
Shifting the fields to the right provides the following fields in the original 
FID1 buffer: 


Transmission header (TH) 
X‘OE’ Reserved eight-byte area 


X‘16’ Transmission header. This field identifies the PIU as a type 
3 by xx11 xxxx in this byte. 


x‘17’ Application or SSCP indicator and local address 
Request / response header (RH). Same as FID1 


Request/response unit (RU). Same as FID1 


At any given point in time, a task can be in any one of four logical states. 
The four states, under program control, are: active, pending, ready, or 
disconnected. Initially all tasks are in the ‘ready’ state. The state is specified 
in the QCB at an offset of X‘04’ for all conditions. A ‘ready’ task is available 
for execution, but there is no element in its queue or no stimulus to initiate is; 
therefore it is not in a dispatching queue. 


When an element is placed in a queue by an ENQUE ACTV=YES or when a 
TRIGGER macro is executed, the task is changed from ‘ready’ to ‘pending 
and disconnected’, and is placed on the one of the dispatching queues. The 
‘pending’ status makes it available for execution. The ‘disconnect’ status 
identifies the QCB as having been triggered; therefore, it will not be triggered 
again until the ‘pending’ status completes (a task should not be placed in the 
dispatching queue when it is already in the dispatching queue). Subsequent 
elements placed on a triggered QCB can specify an automatic trigger when 
the PIU is first on the queue, providing that the UIB field at an offset of 
X‘05’ has a value of x1xx xxxx. When the level 4 supervisor looks for a task 
to make ‘active’, it takes the first pending QCB off the highest priority dis- 
patching queue and schedules the task routine specified in the QCB field. 


Only one task can be ‘active’. The active task may issue SVC requests to 


— level 4 for services, but remains the active level 5 task until it completes. If 


the active task is waiting for supervisor services (SVC), the second bit in byte 
4 of the QCB is a 1 (task in wait state). A task completes by issuing a SYSX- 
IT macro. When the task ends, the ‘active’ state must be ended, and the task 
changed from ‘disconnect’ to ‘ready’ by a QPOST macro. If the first element 
on the QCB specifies the task is to be dispatched (offset X‘05’ ECB status 
byte of the queued PIU), the QCB is triggered to the end of the dispatching 
queue and made ‘pending’. | 


When a task is active, the byte direct addressable (XDB) at X‘0685’ has a 
value of x1xx xxxx. Figure 3.1 illustrates task state migration. In figure 3.1, 
all tasks going to ‘pending’ or ‘active’ also are ‘disconnected’. 
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TASK MGMT 
MACROS 
OQPOST 
TRIGGER | 
conditional 
TRIGGER 
unconditional 
ENQUE 
ACTV=YES 


TRIGGER turns on both the disconnect and 
pending to avoid a second trigger. 


OPOST turns off the disconnect (not ready) bit. 


Figure 3.1. Task States 


The following are the bit settings of the QCB in byte four, which indicates the 
Status: 

OxxO XxXxXxX Ready and not disconnected 

1XX1 XXXX Pending and disconnected 


Oxx1 XXxXX Active and disconnected 
1xxO XxXxXxX Not valid 


Task Dispatching Priorities Tasks in ‘the network control program have 
one of four task-scheduling priorities: appendage, immediate, productive, and 
nonproductive. All tasks having the same priority are queued together. 


Appendage tasks have the highest priority in the system. When the current 
active task relinquishes control, appendage tasks are dispatched from the 
appendage queue on a first-in, first-out (FIFO) basis. Appendage tasks are 
generally initiated by character service at the end of a line input or output 
operation. However, they can also be initiated by the supervisor or by level 5 
tasks. 


Immediate tasks have the second highest priority. Once processing for a line 
has started, all tasks necessary to initiate the input or output on the line are 
given the immediate priority. 


Productive tasks have the third highest priority. A task is classified as prod- 
uctive if the end result of its execution is the initiation of output on either the 
channel or the communication line. 
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Nonproductive tasks have the lowest priority in the system. A task is classi- 
fied as nonproductive if it is not capable of starting input or output opera- 
tions. Nonproductive tasks are not dispatched when the system is in slow- 
down mode. 


There are definite reasons for having task scheduling priorities: 


(1) appendage tasks are used to handle an exceptional condition as soon as 
possible. 


(2) Immediate priority improves performance. Once a task associated with 
a line in the idle state receives control, the performance is better if all 
the tasks necessary to initiate the transfer on this line are dispatched in 
succession before dispatching tasks associated with any other lines. The 
immediate priority accommodates such tasks. 


(3) Productive tasks have a high potential for freeing buffers and a low 
potential for allocating buffers. 


(4) Nonproductive tasks have a low potential for freeing buffers and a high 
priority for allocating buffers. Hence, productive tasks should be exe- 
cuted before nonproductive tasks. | 


The priority of a task can be changed dynamically by the CHAP macro. 


The task dispatching queues are in the halfword direct addressables (XDH) at 
the addresses given below. The left address points to the first QCB queued 
and the right address points to the last QCB queued. 


Appendage queue x ae x 7 4AC 
Immediate queue X'746' X'744' 
Productive queue X'74A' X'748' 


Nonproductive queue X!750! XK'752' 


The QCB identifies which task dispatching queue is to be used. At QCB plus 
an offset of 9, the indicator to the TRIGGER macro is specified as follows: 
10xxX XXXX Productive 
OVO: SX Immediate 


OO1X XxXxXxX Appendage 
OOOx Xxxx Nonproductive 


Dispatching Tasks When level 4 is entered by PCI or by SVC, the supervisor at CXABTST 
checks for PCI or SVC. An SVC goes to CXASUPV to decode the macro 
using the SVC decode table. A PCI uses the three branch-table entries for 
processing. If levels 4 and 5 are disabled for buffer allocation, the first entry 
is primed with CXALEAS, the buffer allocation routine. Normally, the first 
entry contains the address of the second entry. If the system is in slowdown, 
the address of the routine to generate the slowdown entry message is in the 
second entry (CXAEXSS). Normally, the second entry contains the address 
of the the third entry. The third entry contains the address of the task dis- 
patcher (CXADISP). Figure 3.2 illustrates the supervisor processing. 
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Level 4 


Level 


4,3,2,0r1 
Code 


Macros with 
standard register 
usage generate 
direct path. 


Supervisor 
Service 


Routines 


Figure 3.2. Dispatcher Entry Points 


Interrupt 
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Level 4 
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Schedule 
level 5 tasks 


When level 3 or 4 processing has ended, 
the dispatcher receives control to 
schedule the highest priority level 5 
task. 


The CXADISP task dispatcher checks whether level 5 is enabled by testing 
the byte direct addressable (X‘685’) to see if dispatcher service is required. If 
service is not required the supervisor checks for an active task in byte X‘685’. 
If this bit is on, an EXIT from level 4 returns control to the current active 
level 5 task. If there is no active task, the supervisor searches the dispatching 
queues. 


The queues are scanned in a sequence of appendage, immediate, and prod- 
uctive. The first entry found is dequeued, the QCB address is placed in the 
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level 5 register 2, the task entry point is placed in level 5 register 0, and the 
level 4 supervisor executes an EXIT to allow level 5 to begin execution. 


If no queue entry is found through the productive queue, the supervisor 
checks for slowdown. If the slowdown is indicated from an earlier LEASE 
macro condition, level 5 is disabled (OUT X‘7E’). The supervisor executes . 
an EXIT. If the system is not in slowdown, the supervisor checks the nonpro- 
ductive queue and dispatches an entry if one is found. If no entry is found, 
level 5 is disabled and an EXIT at level 4 places the controller in the wait 
State. 


Figure 3.3 illustrates the dispatching sequence. 
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Figure 3.3. Dispatcher Execution Sequence 
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Supervisor SVC Services In addition to the task management routines, the supervisor provides queue 
management, buffer management, and supervisory services. All of these 
facilities are provided by macros. Macros at level 5 provide an SVC interrupt 
by an operand of SUPV=NO. Levels 1, 3, and 4 branch directly to the 
appropriate routine by using a macro coded with an operand of SUPV= YES. 
The SVC is an EXIT instruction in level 5 with a 16-bit EXIT qualifier, 
seven-bit SVC identifier, and nine-bit SVC qualifier. 


All of these services are covered in the 3704/3705 Assembler Language 
and Macro Instructions Student Text (SR20-4512). 


Supervisor Summary The supervisor provides service facilities to level 1 and 3 routines by direct 
| branch. The supervisor provides level 5 services facilities by SVC interrupts 
to level 4. Entry to level 4 by PCI normally causes the supervisor to search 

the dispatching queues for queued work to be dispatched in level 5. 


If a partitioned emulation program (PEP) is defined by the BUILD macro 
operand of TYPGEN=PEP or TYPGEN=PEP-LR, a concurrent emulation 
and NCP program is generated. The NCP performance may be degraded by 
heavy emulation usage. All emulator code executes at levels 1, 2, and 3. 
Therefore, the emulation code has priority over the NCP dispatcher and level 
5 dispatched routines. 


When register 0 (instruction address register) addresses an EXIT instruction 
(X‘B840’), the program level terminates. If the EXIT is in level 5, there is an 
additional 16-bit SVC qualifier. 


Network Control Program Supervisor Quiz Using the dump provided 
in Appendix C, answer the following questions. This is a self-evaluation quiz, 
so please finish the quiz before referring to the answers in Appendix B. 


1. Which program levels, if any, are active? 


2. For each inactive level, if any, identify how you determined that the 
code was not active. 


Criterion 


If you could not answer both questions, you should review this section. 
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Objective 


Channel Adapter 
Definition 


Upon completion this topic, the student should be able to identify the types of 
channel control blocks and program support for each type of channel adapter, 
and name the user specifications which affect performance at the channel. 


To transfer data across the channel interface, we must give the NCP defini- 
tions of the channel adapter type and the host buffers. 


The CHANTYP operand in the BUILD macro defines which type of channel 
adapter is installed in the 3704 or 3705. This operand also selects the appro- 
priate control block and IOS module to be included in the generation. If 
CHANTYP=TYPE1 or CHANTYP=TYPE4, the generation selects the 
channel operation block (COB) and the COB IOS module. If 
CHANTYP=TYPE2 or CHANTYP=TYPE3, the generation selects the 
channel control block (CHB) and the CHB IOS module. If both type 1 or 4 
and type 2 or 3 channel adapters are installed for a partitioned emulation 
program (PEP), the operand is coded with the high-performance channel 
adapter (type 2 or type 3) as the first operand and the low-performance 
channel adapter (type 1 or type 4) as the second operand. This channel 
combination allows a high-performance channel adapter for NCP mode with 
the emulation program code using the type 1 or type 4 channel adapter. 


Note: The type 4 CA cycle-steal support is added in ACF/NCP, and is not 
available in NCP release 5. 


The HOST macro provides the correct values to be placed in the selected 
control block for proper channel operation. The MAXBFRU and UNITSZ 
operands define for the NCP the input area that the host allocates on any 
channel read operation. The maximum amount of data in one PIU that the 
NCP may transfer to the host in a single channel transfer equals (MAXBFRU 
x UNITSZ) - BFRPAD. This calculation uses all allocated host buffers to 
contain one PIU. 


The maximum number of PIUs which may be sent as a single channel transfer 
depends upon the size of the PIUs. In the previous paragraph, the example 
illustrated how one PIU may use all buffers. If all PIUs sent to the host are 
small enough so that each PIU and the buffer pads fit in a single host buffer, 
as many PIUs may be sent in a single channel transfer as there are host 
buffers available (MAXBFRU quantity). 


Normally the PIUs do not all fit in a single host buffer nor will all the host 
buffers be required for one PIU. A combination of PIU lengths occurs where 
some PIUs require one host buffer while others require multiple host buffers. 


The INBFRS operand determines the number of buffers the NCP should 
LEASE for a host ‘write’ operation to the 3704 or 3705. When the number 
of INBFRS is totally depleted, the INBFRS quantity is LEASED to continue 
the ‘read’ from the host. Once NCP buffers are allocated for a host ‘write’ 
they are allocated until used by this or a future host ‘write’. At the end of a 
host ‘write’ the unused INBERS are not returned to the available buffer pool. 
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Host Writes to the NCP The host channel program must always start with a control command. A 
‘write’ operation from the host must start with a ‘write start zero’ (WSO) or a 
‘write start one’ (WS1). The first ‘write’ must be a WSO. After the first 
‘write’, the ‘write start’ commands alternate between WSO and WS1 with the 
successful completion of each write channel program. The ‘write start’ 
commands are X‘31’ for WSO and X‘51’ for WS1. 


When the channel adapter receives the control command, the CA generates a 
level 3 interrupt into IOS. When IOS receives the ‘write start’ (WS) control 
command, the command determines that the host wants to write to the 3704 
or 3705. The WS control command is compared to the expected WS com- 
mand in the channel adapter control block (COB or CHB at offset X‘OF’). If 
the two commands are equal, the expected WS command is flipped and the 
enqueue count and skip count are reset to zero. Data is transmitted until a 
complete PIU is received or until an unexpected control command signals an 
error condition on the channel interface. When a PIU is completely received, 
the PIU is passed to ‘path control out’, and the enqueue count is incremented 
by 1. If an unexpected control command is received, the enqueue count is 
added to the skip count. As each PIU is received a second time, rather than 
pass the PIU to ‘path control out’ again, the skip count is decremented until 
the count is zero. 


The enqueue count and skip count fields are reset to zero by IOS when IOS 
receives the next. WS.control command which is equal to the expected WS 
command in the channel control block. 


The host can send multiple PIUs to the NCP with one host write. PIUs are 
separated logically by using a CCW with command chaining between PIUs. 


Host Reads fromthe _ The host ‘read channel program’ must start with a control command. The 
| NCP control command is either a ‘read start zero’ (RSO) or a ‘read start one’ 
(RS1). At the completion of the read channel program in the host, the RSO 
command which must be sent first is changed to a RS1. The RSO and RS1 
commands alternate with the successful completion of each read channel 

program. The RS control commands are X‘32’ for RSO and X‘52’ for RS1. 


The host does not execute the read channel program without first receiving an 
attention interrupt from the 3704 or 3705 controller. The attention interrupt 
is the means by which IOS lets the host know that it has data to send across 
the channel. 


Before the data is put on the channel intermediate queue, the data length is 

checked to ensure that the PIU fits in the host buffers. IOS sets up the 

channel adapter to present the attention interrupt to the host. The attention 

interrupt causes the host to execute its read channel program starting with an 
_ RS control command. 


On receiving the RS control command, IOS compares the received RS com- 

mand with the expected RS command in the channel control block at a 

displacement of X‘OE’. If the RS command received is the expected com- 
mand, IOS flips the expected RS command and purges any PIUs from the 
— hold queue. IOS moves as much data as fits in the host buffers from the 
_ intermediate queue to the. hold queue. | | 
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Before each PIU is sent to the host, a number of pad characters is sent to the 
host as a reserved area for host internal control. The count of pads is coded 
on the HOST macro BFRPAD operand. Following the pad, if the pad and 
PIU are less than or equal to the length of one host buffer, the IOS sends a 
complete PIU (UNITSZ value). IOS never lets the host CCW channel stop, 
but forces chaining to avoid a channel stop by the channel. If the end of a 
PIU forces chaining, the second PIU begins in the next host buffer, with 
leading pads sent before the PIU. If the original PIU had additional data 
beyond a single host buffer, the data continues into the subsequent host 
buffer. 


When all PIUs in the hold queue have been sent, IOS presents ending status 
to the host. If more PIUs are available for the host, IOS adds an ‘attention’ to 
the status being sent back to the host. This ‘attention’ status indicates to the 
host that a new ‘read’ is needed for the 3704 or 3705 controller. The host 
responds with a new ‘read channel program’. 


A second method by which the channel IOS indicates to the host that it has 
PIUs for the host is to send a status modifier (SM) at the end of the ‘write’ 
portion of a write/read combination channel program. The SM tells the host 
to skip over a NOP that follows the ‘write’ CCWs and continue with the 
‘read’ CCWs. These methods eliminate the need for excess asynchronous 
interrupts on the channel. At the end of the read CCWs IOS presents final 
status of channel end, device end, and unit exception. This facility is specified 
on the HOST operand of STATMOD= YES. 


The following channel programs illustrate the host channel program for a 
‘read’, ‘write’, and the ‘write/read’ sequence. 


Read Channel Program 


COW 32 (Or 52,4, X"60" 41 
CCW 02,BUF1,X'60',L'BUF1 


-— Read Commands 


CCW 02,BUFn,X'60',L'BUFn 
CCW 03,*,0,1 NO-OP 


Write/Write Break Channel Program 


CCW 31 or 51,*,C'60',1 
CCW 01, BUF1,X'60',L'BUF1 


—- Write and/or 
-- Write break commands 


CCW 09,BUFm,X'60',L'BUFm' 
CCW 03,*,0,1 NO-OP 


Write/Write Break and Read Combination Channel Program 


CCW 31 or 51,*,X'60',1 
CCW 01,BUF1,X'60',L'BUF1 


-- Write and/or 
_—- Write break commands 


CCW 09,BUFn,X'60',L'BUFn 
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CCW 03,*,0,1 
CCW 32 or 52,*,X'60'1 | 
CCW 02,BUFn,X'60',L'BUF1 


(NOTE 1) 


—- Read commands 
CcW 02,BUFn,X'60',L'BUFn 
CCW 03,*,0,1 NO-OP 


NOTE 1: This NO-OP is not essential for correct operation, although it may 
be desirable for compatibility when the status modifier option is selected. If 


_ the status modifier option is not selected, the ‘write break CCW’ may be 


command-chained to the ‘read start CCW’. If status modifier is selected, the 
NO-OP should be included and should not be command-chained to the ‘read 
start CCW’. If compatibility is desired, include the NO-OP in the channel 
program and turn the command chain flag on and off as needed. 


The type 1 or 4 channel adapter support requires an interrupt at level 3 for 
each four bytes transferred. As the number of INBFRS is depleted, the level 
3 code branches into the level 4 supervisor routine to obtain a new supply of 
buffers equal to the INBFRS number. Then the ‘read’ (host ‘write’) opera- 
tion continues to the completion of the host ‘write’ or another allocation of 
buffers. Buffers allocated to the channel and not used by the current NCP 
‘read’ are held for a later ‘read’ operation. 


Channel Operation Block (COB) The control block for a type 1 and type 
4 channel adapter is the channel operation block (COB). The address pointer 
to the COB is in the halfword direct addressables (XDH) at X‘772’. The 
control block has a negative displacement to minus X‘30’. Some of the key 


- addresses are identified as follows: 


-X‘20’ Channel intermediate QCB 

-X‘18" Channel hold QCB 
-X‘08" Constant of XXCXTCOB 

X‘00° Channel condition flags 

X'‘OE’ Next expected read start 

X‘OF’ Next expected write start 

X*10° to X’23’ External register input areas 

X‘28° Address of first inbound buffer | 

X30" Pointer to current buffer 

X‘34’ Current inbound data address 

X°38' Address of first buffer of completed inbound PIU 

X3C Address of last buffer of completed inbound PIU 

X‘40' Count of PIUs passed to path control 

X*42° Number of PIUs to skip on a retry 

X‘44° Maximum data count for current inbound buffer 
X’46° Generation buffer lease count (HOST INBFRS=value) 
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X‘4C’ Address of last PIU given to CSCAOUT for the host 
X‘58’ Address of outbound PIU 

X‘5C’ Address of outbound buffer 

X’60’ Address of outbound data 

X‘64’ Number of host CCWs (HOST MAXBFRU=value) 
X‘66’ Byte count of host CCWs (HOST UNITSZ=value) 
X‘76’ Attention delay interval (HOST DELAY ~=value) 
X‘7C’ Buffer pad size (HOST BFRPAD=value) 


The type 2 or type 3 channel adapter uses cycle steal for data transfer opera- 
tions. The facility requires IN or OUT control words (CW) which are similar 
to CCWs in the host. 


Host Writes When the first ‘write start zero’ is received, IOS leases buff- 
ers, builds ‘IN’ control words (CWs) and sets up the channel adapter to 
accept data from the channel. The ‘IN’ control words are executed one at a 
time, causing the channel adapter to cycle steal the PIUs into the buffers. 
During the execution of the control words, no program intervention required. 


The next level 3 interrupt into IOS is from one of three conditions; a channel 
stop, zero count override, or an unexpected ‘write start’ command. 


The channel stop condition occurs when the channel adapter receives 
‘command out’ to a ‘service in’ request. The channel stop condition signals 
the end of a PIU and causes a level 3 interrupt into IOS. IOS increments the 
enqueue count, passes the PIU to ‘path control out’, and sets up the channel 
adapter to continue receiving data. 


A zero count override condition exists when all the control words (CWs) on 
the channel-in chain (CIC) have been executed and the host still has more 
data to transfer. At the completion of the last control word in the CIC, the 
channel adapter causes a level 3 interrupt into IOS. Since the data transfer 
has not completed for this PIU, IOS must rebuild the CWs in the CIC. IOS 
leases new buffers, chains them to the previous buffers and rebuilds the CWs. 
When the Cws are rebuilt, IOS sets up the channel adapter to continue 
transferring data, using the address of the first CW in the new CIC. This 
sequence occurs each time a zero count override is reached. 


Receiving an unexpected control command is common to all adapter types 
and was covered earlier. 


Host Reads When the ‘read start’ is received, it is compared against the 
expected ‘read start’ control command. If the ‘read start’ is as expected, IOS 
flips the expected RS command and purges any PIUs in the hold queue (the 
previous PIUs to the host). IOS builds the ‘OUT’ control words (CWs) 
necessary to send each PIU to the host. After building the ‘OUT’ control 
words for a PIU, including a buffer pad (HOST BFRPAD=value), IOS moves 
the PIU to the channel hold queue. When all of the data (or enough of the 
data to fill the host buffers) has been moved to the hold queue, the CWs on 
the channel-out chain (COC) are executed and the PIUs are sent to the host. 
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When all of the CWs on the channel-out chain (COC) have been executed, 
the channel adapter generates a level 3 interrupt into IOS. IOS presents 
ending status to the channel adapter for the host. If more PIUs are available 
for the host, IOS adds ‘attention’ to the status for the host. This ‘attention’ 
Status indicates that a new start I/O is needed from the host. 


Channel Control Block (CHB) The control block for a type 2 or type 3 


channel adapter is the channel control block (CHB). The address pointer to 
the CHB is in the halfword direct addressables (XDH) at X‘772’. The 
control block has a negative displacement to minus X30’. Some of the key 
addresses are identified as follows: 


-X‘30’ PIU exception QCB 

-X‘20’ Channel intermediate pointers 
-X‘18’ Channel hold pointers 
-X‘08’ Constant of XXCXTCHB 

X‘00’ Channel condition flags 

X‘*02’ Channel adapter select bit (first or second CA) 

~ XK‘OR’ Next expected ‘read start’ 

X‘OF’ Next expected ‘write start’ 

X‘10’ to X’25’ External register input area 

X°34’ Address of first buffer of current PIU 

X‘38’ Pointer to previous inbound buffer 

X‘3C’ Address of first buffer on inbound CW chain 
X‘40’ Address of last buffer on inbound CW chain 
X‘44’ Address of complete PIU to pass to path control out 
X‘48’ Address of last buffer of PIU to be enqueued 
XA Address of inbound CW area 

X‘4E’ Address of first CW on inbound chain | 

X‘50’ Address of last CW on inbound chain 

X‘52’ Address of last executed CW 

X54’ Data count for last inbound buffer 

X‘56’ Original data count in last executed CW 

X‘58’ Inbound buffer lease count (HOST INBFRS=value) 
X‘59’ Current buffer lease count 

X‘5A’ Number of PIUs enqueued (enqueue count) 
X‘5C’ Number of PIUs to skip for retry (retry count) 
X‘60’ Address of last outbound block 

X‘68’ Address of first CW on outbound chain 

X‘6A’ Address of last CW on outbound chain 
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X‘6C’ Host read buffer size (HOST UNITSZ=value) 
X‘70’ Host read CCW count (HOST MAXBFRU=count) 
x74’ Buffer pad size (HOST BFRPAD=value) 

X‘76’ Attention delay interval (HOST DELAY=value) 
X‘78’ Channel timeout (HOST TIMEOUT=value) 


Channel Words (CW) Channel words are coded in a four field format. 
The four fields in sequence specify: 


1. CWtype (IN, OUT, or OUT STOP) 
2. Chaining or no chaining. 

3. Quantity of data to be read or written 
4. Address of data area 


When IN CWs are built, all of the CWs are coded IN with the chaining bit 
‘on’ in all CWs except the last. When the last CW completes without chain- 
ing, (1) a level 3 interrupt occurs to lease more buffers, (2) the last CW is 
chained to the new buffer chain, and (3) the CWs are rebuilt to point to the 
new buffers. The first CW points X‘OE’ offset into the buffer to reserve 
space for the event control block (ECB) and buffer prefix. All subsequent 
buffers are generated with an offset address of X‘04’ into the buffer to bypass 
the buffer prefix. The length field specifies the true buffer size less X‘04’. 


When a PIU is received, the host forces ‘channel end’, ‘device end’, ‘without 
unit exception’ by using a CCW with command chaining. This channel status 
stops channel transfer and generates a level 3 interrupt. The PIU is passed to 
‘path control out’. The next available CW is modified for an offset address of 
X‘OEF’ into the buffer, the count is modified to the remaining buffer length, 
and the channel is restarted. All of the delay is transparent to the host. 


OUT channel command words are used with chaining until the last CW of a 
PIU is transmitted or until a host CCW is filled. The next data byte sent to 
the last-plus-1 position of a host CCW causes the channel to halt transfer on 
a zero count override to access the next CCW. This channel halt is avoided 
by forcing the next CCW access without letting the zero count be recognized. 
If the end of a PIU is reached, the next PIU must start, with pads, in a new 
host buffer. Both of these conditions use the OUT STOP command to send 
channel end, device end, without unit exception. Chaining is used for both 
OUT and OUT STOP until the last OUT STOP CW. 


The first CW of each PIU sends pad characters. The second CW addresses 
the PIU at an offset of X‘OE’, following the event control block (ECB). 


Figure 4.1 illustrates the NCP-to-host transfer using OUT and OUT STOP 
CWs. The NCP buffer size is 48 bytes (without the buffer prefix) and the 
host buffer size is 124 bytes. The first PIU is 154 bytes, the second PIU 63 
bytes. In each PIU the pad is sent to the host for BFRPAD length (15 bytes 
in the example). The first NCP buffer of each PIU has a 10-byte ECB which 
is not sent to the host; only 38 bytes are transmitted from a first NCP buffer. 
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NCP Buffers Control Words Host Buffer Units 
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Figure 4.1. Data Transfer from NCP to Host Buffer Units 
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Type 1 or 4 Versus Type 2 or 3 Channel Adapter 


There are many factors which affect channel performance, one factor being 
the type of channel adapter. The type 1 or type 4 channel adapter requires 
many additional communications controller cycles to execute the level 3 code 
after every four bytes of transfer. More commands are also processed in the 
channel, tying up the channel for greater periods of time than is the case with 
the type 2 or 3 channel adapter. If the controller is not heavily loaded, 
machine cycles are available for servicing the type 1 or 4 adapter, rather than 
having the controller in the wait state. 


Host and NCP Buffer Sizes Host and NCP buffer sizes should not need 
be identical. For one thing, the NCP buffer has a 10-byte event control block 
(ECB) for control fields in the first buffer of a PIU, and this size does not 
match the host prefix requirements. OS VIAM requires a HOST macro 
BFRPAD of 28; DOS VTAM requires 15. The size of buffers should be 
related to the average size of the PIU in order to avoid unused space in large 
buffers for small PIUs and avoid excessive buffer chaining and unchaining of 
small buffers for large PIUs. Remember that CICS, IMS, TCAM, control 
commands, and probably many user applications have a response of 


13 bytes, and even control commands are short. The minimum NCP buffer 
size of 44 (BUILD BFRS operand) should be sufficient for responses. The 
maximum size of 248 for NCP buffers or the default of 60 may be excessive 
if data requests are short. The host size should be determined as the same 
size as NCP, plus the difference between the NCP control requirement (ECB 
ten bytes) and the host buffer pad requirements as specified on the BFRPAD 
operand. 


In addition to the size of PIUs as a factor in NCP buffer size, there is a 
critical factor of SDLC terminal buffer size specification. An operand of 
MAXDATA on the PU macro specifies the maximum PIU which can be sent 
to the device. There is an absolute requirement that the NCP buffer size 
must be at least TH less than the smallest MAXDATA value. This NCP 
buffer size should never be a problem unless the MAXDATA is coded in 
error. Type 1 physical units have a 261-byte physical buffer (five-byte FID3 
TH/RH plus 256 bytes of text), and type 2 physical units have a 265-byte 
physical buffer for receiving PIUs (nine-byte FID2 TH/RH plus 256 bytes of 
text). The largest NCP buffer size is 248, six bytes less than the requirement 
for MAXDATA. 


If PIUs are larger than the MAXDATA operand, PIUs are segmented. A 
segment is a TH-plus-1 or a multiple of full NCP buffers. Segmenting affects 
the NCP buffer size. Segmenting is covered later under the topic boundary 
network node. 


VS1 VTAM requires the host buffer size to be an odd multiple of words. The 
HOST macro UNITSZ operand should not be divisible by 8 for VS1 VTAM. 


Host Buffer Allocation The NCP defines the number of host buffers on 
the HOST macro operand of MAXBFRU. The number multiplied by the host 
buffer size minus buffer pads (MAXBFRU x UNITSZ - BFRPAD) restricts 
the size of the largest PIU which can be sent to the host. There is no restric- 
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tion on the size of a PIU from the host to NCP. If channel IOS determines 
that a PIU exceeds the length of the host capacity, IOS sets an error response 
in the PIU and returns the PIU to the source. 


Another consideration is the number of PIUs sent to the host by a single host 
read. If DELAY is coded as nonzero on the HOST macro, a timer is set when 
the first PIU is enqueued to the intermediate queue. ‘Attention’ is not sent 
until the timer expires, allowing additional PIUs to be enqueued, or until the 
number of PIUs fills the number of host buffers, whichever condition occurs 
first. If the host completes a write to the NCP and STATMOD=YES is 
coded on the HOST macro, any PIUs in the intermediate queue are sent 
before the timer event. 


The delay technique has two benefits: (1) improvement in the host perfor- 
mance by reducing the number of ‘attentions’ and host buffer allocations; (2) 
improvement in NCP performance by reducing the number of channel initiali- 
zations and termination processing of the intermediate queue to hold queue. 
When traffic is light, the PIU is delayed at the channel. When traffic is heavy, 
the delay is not used because the amount of data queued fills the host buffer 
allocation. 


NCP Buffer Allocation The INBFRS operand defines the number of 
buffers to be allocated for host-to-NCP transfers. When the last allocated 
buffer is filled, the NCP obtains more buffers as required. If a large number 
of NCP buffers is allocated to the channel and not used promptly, it deprives 
other users of free buffers and may result in slowdown. If few NCP buffers 
are allocated, the NCP must lease buffers more frequently, taking required 
controller cycles. 


Delay Sce Host Buffer Allocation. 


Status Modifier The STATMOD=YES operand of the HOST macro 
allows the NCP to send PIUs to the host at the completion of a host ‘write’. 
When a host ‘write’ completes, rather than send the ‘attention’ separately or 
as a part of the write status and waiiing for a host ‘read’, the PIUs can be sent 
as a continuation of the host ‘write CCW’ chain. If the NCP has traffic for 
the host, the status modifier causes the host ‘write CCWs’ to chain to ‘read 
CCWs’. 


Channel Timeout If the HOST macro operand is coded 
TIMEOUT=NONE, the NCP sends ‘attention’ and waits indefinitely for the 
host to reply. If auto network shutdown support is included (BUILD 
ANS= YES), the operator can initiate auto network shutdown from the panel 
of the communications controller. — 


If the host does not reply to the ‘attention’, a timeout value provides automat- 
ic entry to auto network shutdown. All current pending line operations 
complete, resources are deactivated, and a ‘network shutdown complete’ 
message is placed on the channel queue. 


Channel Adapter 
Summary 


Channel Adapter IOS 
Quiz 


Channel Adapter IOS 


There are four types of channel adapters. Types 1 and 4 require heavy 
program support, but are required for emulation programming. Types 1 and 4 
have common code. Types 2 and 3 also have common code. Type 2 is used 
for single processors; type 3 allows a dual interface to tightly coupled multi- 
processors. Types 2 and 3 are high-performance, cycle-steal channel adap- 
ters. User definition of host and ‘NCP buffer parameters and other channel- 
related operands on the HOST macro can have significant effect on perfor- 
mance. 


Use appendix C to answer the following questions. Do not refer to the 
answers in Appendix B until you have completed all the questions. 


1. What is the address of the channel control block? 
2. Is the channel control block a COB or CHB? 
3. Are any buffers on the channel queues? 
4. How many buffers (INBFRS) are allocated for data from the host? 
5. How many buffers (MAXBFRU) are allocated for data going to the 
host? 
6. What is the pad size (BFRPAD) on PIUs going to the host? 
7. What is the size (UNITSZ) of a host buffer? 
Criterion 


If you missed more than one question, you should review this material. 
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Path Control Out 


Upon completion of this topic, the student should be able to identify the 
control blocks used by ‘path control out’, ‘path control out delayed’, ‘path 
control in immediate’, ‘path control in delayed’, and describe the flow of data 
in the modules. 


‘Path control out’ directs the flow of path information units (PIUs) from the 
channel adapter IOS to the proper destination. ‘Path control out’ uses the 
destination address field (DAF) from the PIU to access entries in the subarea 
index table (SIT), subarea vector table (SVT), and the resource vector table 
(RVT). The ‘path control out’ routine locates the appropriate path for the 
PIU and places the PIU on a queue control block (QCB) for processing by 
NCP physical services, boundary network node (CUB or LUB), link schedu- 
ler (SCB), or the BSC/SS processor. The ‘path control out’ module operates 
in program level 3 via a branch from the channel IOS. When a complete PIU 
is received from the host, the channel code branches to ‘path control out’. 
‘Path control out’ determines where the PIU is to be queued. 


When the PIU destination is a type 4 physical unit, ‘path control out’ en- 
queues the PIU directly on the station control block (SCB) link outbound 
queue (LOB). From the link outbound queue the PIU is transmitted to the 
remote by the link scheduler. 


When the PIU destination is a type 1 or type 2 physical unit, the PIU is 
enqueued on the common unit physical block (CUB) or logical unit block 
(LUB), depending upon the PIU destination. 


A PIU that is destined for NCP physical services is placed on the NCP 
physical services block (PSB) process queue. 


If the PIU is destined for a BSC or SS device, the PIU is passed to the 
BSC/SS router, which converts the PIU to a BTU and enqueues the BTU on 
a device block (DVB) or a nondevice input queue. 


‘Path control out’ routes PIUs to their proper destination. To accomplish this 
routing, ‘path control out’ uses several tables (created during NCP genera- 
tion) in conjunction with the DAF portion of the PIU. These tables are the 
subarea index table (SIT), subarea vector table (SVT), and resource vector 
table (RVT). 


Subarea Index Table (SIT) The subarea index table (SIT) consists of 
one-byte entries that correspond to the network subarea addresses. The 
content of each one-byte entry is a value used to index into the SVT. The 
NCP generation builds the SIT according to the MAXSUBA and SUBAREA 
operands of the BUILD macro and the SUBAREA operand of the type 4 PU 
macro. 


The MAXSUBA operand of the BUILD macro determines the size of the 
SIT. If MAXSUBA is coded 15, there are MAXSUBA entries-plus-1, or 16 
entries. The first entry is always one byte of zero. The remaining entries are 
filled according to the definitions of the network control program. 
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If the host is defined as subarea 1, the SIT table offset of 1 provides the 
one-byte offset into the SVT, which contains the address of the channel 
control block (COB or CHB). The second subarea index table entry always 
contains a X‘02’ to offset to the third entry in the SVT. All other entries are 
dependent upon the SUBAREA operands on the BUILD and type 4 PU 
macros. 


If the BUILD macro SUBAREA=2 and two type 4 PU macros are coded 
SUBAREA=4 and SUBAREA=6, the third, the fifth, and seventh SIT 
entries provide offsets to the SVT table. The BUILD entry always contains 
X‘01’ to point to the second SVT entry. Each type 4 PU macro generates 
consecutive entries in the SVT; therefore, the SIT values for type 4 PU 
macros are third, fourth, etc., in the relative subarea position. Figure 5.1 
illustrates the SIT. 


SUB AREA ADDRESS 


1 2 3 4 5 6 7 HF 
Boe ad ROR ae Ee a Roo hee. 


BUILD MAXSUBA=15, SUBAREA=2 


PU PUTYPE=4, SUBAREA=4 
PU PUTYPE=4, SUBAREA=6 


Figure 5.1. Subarea Index Table 


Subarea Vector Table (SVT) The subarea vector table is made up of 
four-byte entries. Each entry consists of a type field, which describes the | 
type of subarea this entry represents, and the address of the table or control 
block representing that subarea. The NCP generation builds the SVT accord- 
ing to the TYPGEN operand of the BUILD macro and the number of type 4 
PU macros included in the generation. 


The type field identifies the entry as the address of the resource vector table 
(RVT), channel control block (COB-30 or CHB-30), or a type 4 PU (SCB) 
of a remote link. The first entry is a value of zero, and all SIT entries with 
undefined SUBAREAs index to this entry. The second entry is always the 
address of the resource vector table (RVT). In a channel-attached controller, 
the third entry is the address of the ‘channel control block (COB or CHB) 
minus 30. If TYPGEN=NCP or PEP, the next entry is a delimiter entry with 
X‘FF’ in the type field. If TYPGEN=NCP-LR or PEP-LR, each type 4 PU 
(SCB) generates an entry between the channel entry and the delimiter. 


Figure 5.2 illustrates the SVT. 


Path Control 


SVT 
TYPE 0000 


CHB-30 or 
— 30 


BUILD TYPGEN=NCP-LR or PEP-LR 
PU PUTYPE=4, 
PU PUTYPE=4, 


Figure 5.2. Subarea Vector Table 


Resource Vector Table (RVT) The resource vector table (RVT) is made 
up of four-byte entries. Each entry consists of a type field and the address of 
the control block represented by this entry. The NCP generation builds the 
RVT, with an entry for BSC/SS definitions of LINE, CLUSTER, TERMI- 
NAL, and COMP macros, and SDLC definitions of LINE, PU, and LU 
macros. If switched SDLC links are defined, the last entries are addresses of 
logical units in the logical unit pool. These addresses are generated by the 
LUPOOL macro. 


Figure 5.3. Resource Vector Table . 


The RVT is divided into two sections. The first section is for BSC/SS entries, 
and the second is for SDLC entries. Both sections have a delimiter entry with 
a type field of X‘FF’. At RVT-4 is a two-byte field which contains the 
highest: network element count in the table. The RVT-2 is a two-byte field 
which contains the highest BSC/SS network element count. 
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The first entry in the RVT has a type field of X‘00’ and the address of physi- 
cal services control block (PSB). If there are BSC/SS devices, they begin in 
the second position and are delimited by a X‘FF’. SDLC devices follow the 
BSC/SS delimiter entry, or if no BSC/SS devices are included, the SDLC 
devices follow the PSB entry. The format of the RVT is illustrated on Figure 
553; 


The RVT is located by an address pointer in the word direct addressables 
(XDA) at X‘07E8’ which points at the RVT-2. The SVT immediately pre- 
cedes the RVT and the first entry contains an address of zero. The SIT 
immediately precedes the SVT. The length of the SIT is determined by the 
subarea mask at X‘693’ in the byte direct addressables (XDB). 


Path Control Out Flow ‘Path control out’ receives control from the 
channel adapter IOS. The DAF of the FIDO or FID1 is used by path control 
to route the PIU properly. The first byte of the DAF contains the subarea 
address. The byte is shifted as required to delete any leftmost bytes of 
element address, leaving the true subarea value. This subarea address is used 
to vector into the SIT to the entry for that subarea. The one-byte SIT entry 


_ contains an index value to be used with the SVT. This value is used by path 


control to index into the SVT to the corresponding entry. The SVT entry 
contains flags describing the entry and a pointer to the control block repre- 
senting that subarea. 


The possible subarea entries in the SVT and their associated pointers are as 
follows: 


e Invalid subarea (entry of zeros) 

e Local NCP subarea (pointer to the RVT) 

¢« Host subarea (pointer to the CHB or COB) 
¢ Remote subarea (pointer to SCB) 


The action taken by ‘path control out’ differs for the various subareas. If the 
PIU is destined for a type 4 physical unit, the PIU is enqueued on the station 
control block (SCB) link outbound queue. 


If the PIU is for physical services, the element address is zero and the PIU is 
routed to physical services. 


PIUs for type 1 or type 2 physical units are processed by a connection point 
manager out (CPM-OUT). The CPM-OUT is invoked by enqueuing the PIU 
on an appropriate CUB or LUB queue. The CPM-OUT branches to ‘path 
control out delayed’ for conversion of PIUs from FID1 to FID2 or FID3, | 
segmenting as required, and enqueuing to a link outbound (LOB) queue. 


If the RVT entry is in the BSC/SS section of the RVT, the PIU is routed to 
the BSC/SS system router via a branch instruction. 


Path Control In 
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Path Control 


‘Path control in’ is divided into two parts: ‘immediate’ and ‘delayed’. When a 
PIU is received on a link, ‘path control in immediate’ is invoked by a branch 
from the link scheduler. ‘Path control in immediate’ checks for a PIU source 
of a remote controller (SCB). If from a remote, the PIU is immediately 
queued on the channel intermediate queue for the host. If from a type 1 or 
type 2 physical unit, the PIU is queued on the CUB inbound queue, and ‘path 
control in immediate’ exits from level 3. 


‘Path control in delayed’ dequeues the PIU from the CUB inbound queue and 
determine which connection point manager in (CPM-IN) should process this 
PIU. ‘Path control in delayed’ (at level 5) branches to the appropriate CPM- 
IN. 


All PIUs from the host are passed from level 3 channel adapter IOS to level 3 
‘path control out’. The PIU is validated and if the destination address subarea 
field is for a remote controller (SVT entry), the PIU is immediately placed on 
the SCB link outbound queue of the remote controller. All PIUs destined for 
this controller or for devices connected to this controller are checked against 
the resource vector table to locate the appropriate queue. After the boundary 
network node code has processed the PIU, it is passed to ‘path control out 
delayed’ for FID conversion, segmenting, and enqueuing to a link outbound 
queue. 


All PIUs from the link scheduler are processed by ‘path control in immediate’. 
The PIU is validated. If the source is a remote controller, the PIU is XPORT- 
ed to the channel intermediate queue. If the source is a type 1 or type 2 
physical unit, the PIU is enqueued on the CUB link inbound queue, triggering 
path control in delayed. ‘Path control in delayed’ determines the session of 
the PIU and branches to the appropriate boundary network node connection 
point manager in (CPM=IN). 


Additional information on ‘path control in’ is given later under physical 
unit-to-host PIU processing. 
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Do not refer to the solution in Appendix B until you have finished the quiz. 
Appendix C provides the storage listing for use in answering the following 
questions. 


1. 


2 
3. 
4 


Oo ~~ DN WN 


What is the address of the subarea index table? 
What is the address of the subarea vector table? 
What is the address of the resource vector table? 


How many bits of the 16-bit network address are used to identify the 
subarea? 


What is the highest valid element defined in this NCP? 
What is the subarea address of this NCP? 
What is the path for a contact command for a type 4 PU? 


What is the path for an ‘activate physical’ command for a type 4 PU? 


Criterion If you missed more than one question, you should review this 
section. 
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Purpose of NCP Physical 
Services 


Session Hierarchy 


Upon completion of this topic, the student should be able to identify the 
session hierarchy, physical services components, control blocks, and flow of 
data in physical services modules. 


The NCP physical services component is a collection of routines necessary for 
the control and/or modification of the communications network. NCP 
physical services are divided into two functional areas: (1) system control 


and (2) function management. The required services are selected via request . 


codes in the PIU. 


The requirement for physical services is based upon the session control of the 
network and the need to change network status. Before data can be transfer- 
red through the communication network, a physical and logical connection 
must be established between the origin and destination of the data request. 
This connection is referred to as a session. There are four types of sessions 
that are controlled by network commands. Figure 6.1 illustrates the four 
session types. 


Bind 
Unbind 


Application 
Program 


Activate Physical 
‘Deactivate Physical 


Activate Physical 
Deactivate Physical 


‘Activate Logical 
Deactivate Logical 


Figure 6.1. Session Hierarchy 


SSCP and NCP Physical Services This session is initiated with an 
‘activate physical’ command to NCP physical services from SSCP and is 
ended with a ‘deactivate physical’ command. The next command required is 
‘start data traffic’ which enables data flow within a session. Data sent to 
physical services consists of requests to change the network status. Before 
any other sessions can be initiated, the links must be activated and physical 
units contacted. : 


An ‘activate link’ session control request is required to activate a link. The 
‘activate link’ request causes the link scheduler to be initiated for this link. 
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Bit 1 of LKBSTAT (X‘12’) in the link control block (LKB) is set to 1 to 
indicate that an ‘activate link’ is in progress. For nonswitched links only, the 
modem is enabled. The LKBSTAT bit 0 is set to 1 to indicate an active link. 


NCP 
Physical 
Services 


Activate Physical 


Start Data Traffic 


Activate Link 


- Contacted 


Figure 6.2. SSCP to NCP Physical Services Command Sequence 


Switched links require an ‘answer’ or ‘dial?’ command, and other switched 
commands which are covered later under switched support. A ‘contact’ 
command is required to contact a physical unit. Figure 6.2 illustrates the 
request sequence of a contact command. The contact request is acknowl- 
edged by physical services with a response to SSCP. The contact request also’ 
schedules a ‘set normal response mode’ (SNRM) SDLC command to the 
physical unit by setting the SNRM bit in the CUB plus X‘1F’. On a timeout 
after an SNRM, the SNRM is retried on a user-specified basis. If a 
‘nonsequenced acknowledgement’ (NSA) response is returned by the physical 
unit, a ‘receive ready’ (RR) SDLC command is sent to the physical unit, and a 
‘contacted’ PIU is generated by NCP physical services and sent to SSCP. The 
link is marked active. The common physical unit block (CUB) CUBSSCF 
(X‘1E’) bit 2 (not operational bit) is turned off to indicate that the device is 
available for sessions to be established. Figure 6.3 illustrates the SSCP-PU 
and SSCP-LU activation sequence. 
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Activate Physical 


Activate Logical 


Figure 6.3. Activate Physical and Activate Logical Commands 


SSCP and PU Physical Services The SSCP/PU session is established 
with an ‘activate physical’ command addressed to the common physical unit 
block (CUB) or station control block (SCB) defined by a PU macro. The 
session is ended by a ‘deactivate physical’ command. The SSCP/PU session 
must exist before any sessions can be established with logical units. The 
‘activate link’ to the link and ‘contact’ command to the device must complete 
successfully before this session can be established. Type 2 and type 4 physi- 
cal units receive and respond to the ‘activate physical’ command. The NCP 
processes this command for type | physical units (SDLC 3270 and 3767). 


SSCP and LU The SSCP/LU session is initiated with an ‘activate logical’ 
command addressed to the logical unit.block (LUB) defined by a LU macro. 
The session is ended by a deactivate logical command. This session must exist 
before a APPL/LU (host application/logical unit) session can be established. 
This command is processed by type 1, type 2, and type 4 physical units, 
except for the SDLC 3270. The NCP performs the processing and issues. all 
responses for all commands addressed to the SDLC 3270. 


Host Application and LU The APPL/LU (host application/logical unit) 
session is initiated with a ‘bind’ command addressed to the LUB. A ‘start 
data traffic’ command is required by some types of logical units before data 
flow can occur. The session is ended by an ‘unbind’. Figure 6.4 illustrates 
the APPL/LU activation sequence. 
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Application 
Program 


Bind 


SSCP NCP 


Start Data Traffic 


Figure 6.4. Bind and Start Data Traffic Commands 
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6.4 


(PSB) 


Physical Services 
Components 


NCP Release 5 Data Flow 


BSC and SS note: 

Before data can be transferred, sessions must also be established between the 
host access and BSC/SS devices. These sessions are initiated and terminated 
within the NCP support for BSC/SS devices via BTU commands. This 
session level is covered separately in the BSC/SS Processor topic. 


The physical services block (PSB) contains the process queue control block 


for NCP physical services. The PSB also contains the network addresses of 
NCP physical services and the host ‘system services control point’ (SSCP). 
Other fields of interest are: 


X‘00’ NCP physical services process QCB 

X*24’ Network address of NCP physical services 
X‘20’ Network address of SSCP 

X28’ Active link count 

X‘2A’ NCP physical services status 

X‘3C’ Auto network shutdown extension 


The NCP physical services component interfaces with the ‘system services 
control point’ (SSCP) in the host to provide control functions for the NCP. 
Some of the functions provided on the basis of requests addressed to the NCP 
physical services by the host SSCP are: 


e Activating and deactivating NCP physical services 
¢« Activating and deactivating links 


e Dial 
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e Answer 
e Loading and dumping remote controllers 
e Activating and deactivating nodes attached to this controller 


NCP physical services is made up of three sections: connection point manag- 
er out (CPM-OUT), connection point manager in (CPM-IN), and function 
management (FM) router. NCP physical services also calls the system 
control router when necessary. The system control router is common to NCP 
physical services and NCP boundary network node physical services. 


Physical Services Connection Point Manager Out (CPM-OUT) 
Physical Services CPM-OUT receives a PIU addressed to NCP physical 
services. The PIU is validated and, according to the contents of the 
request/response header (RH) byte 0, CPM-OUT calls either the system 
control router or the function management router. | 


Physical Services Connection Point Manager In (CPM-IN) CPM-IN 
validates a PIU and XPORTs it to the channel adapter IOS for the host SSCP. 
All physical services requests and responses are directed to the host SSCP, 
bypassing path control. When link commands (dial, answer, contact, etc.) 
complete, NCP CPM-IN is triggered to change status fields and build a PIU 
to inform the host. 


System Control Router The system control router receives control for a 
system control category PIU (from either NCP physical services CPM-OUT 
or boundary network node physical services). The PIU request unit (RU) 
request code is resolved and through a table lookup routine, the appropriate 
processor for that request code is given control. The values of bits in the RH 
and RU determine whether session control or function management gets 
control. The following identifies the commands and modules for the given 
RH/RU values: 


RA byte 0 x1 1xxxxx 

RU Byte 0 

OD Activate logical CSDBSIL 

OE Deactivate logical CSDBSTL 

11 Activate physical (BNN) CSDBSIP 

11 Activate physical (NCP) CSDBAPH 
12 Deactivate physical (BNN) CSDBSTP 
12 Deactivate physical (NCP) CSDBDPH 
31 Bind CSDBSIA 

32 = Unbind CSDBSTA 

AO Start data traffic CSDBSDF 
Al Clear 
A2 Set and test sequence numbers 


A3 Request recovery 
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There are data commands addressed to the system router which have an RH 
byte O value of xO1x xxxx. The commands are: 


RH byte 0 xOIxxxxx 
RU byte 0 Command 

07 Auto network shutdown complete 

50 Initialization complete | 
51 Switch line to NCP mode (BSC/SS) 
52 Switch line to EP mode (BSC/SS) 


Function Management (FM) The function management router validates 
FM requests, selects a table of processors according to the RVT type field 
and, by using a table lookup routine, selects the appropriate processor accord- 
ing to the PIU RU request code. If the PIU RH byte 0 has a value of x00x 
xxxx, the function manager is given control. The PIU RU byte 1 value 
determines which of four FM categories is used. The PIU RU byte 2 contains 
the request code. Some of the valid codes are as follows: 


RHA Byte 0 x10xxxxx 
RU byte 0 Command 
04 Logical unit status 
05 Ready to receive 
80 Quiesce at end of chain 
81 Quiesce complete 
82 Release quiesce 
83 Cancel 
84 Chase 
CO Shutdown 
C1 Shutdown complete 
C2 Request shutdown 
C8 Bid 
C9 Signal 


RH Byte 0 x00xxxxx, RU Byte I X‘00’ 
RU Byte 2 Command 
01 Change device transmission limit (BSC/SS) 
02 Change line negative poll response (BSC/ SS) 
03 Change line session limit (BSC/SS) 
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Change line service seeking pause (BSC/SS) 


RA Byte 0 x00xxxxx, RU Byte 1 X‘02’ 


01 
02 
03 
04 
05 
06 
07 
08 
09 

OA 
OB 
OE 
OF 
i 


84 


Contact 

Discontact 

Load initial 

Load data 

Load final 

Dump initial 

Dump data 

Dump final 

Remote power off 

Activate link 

Deactivate link 

Dial 

Abandon connection 

Set state vector 

RU byte 5: 

Ol Time and date 

02 Remote NCP/link association 
03 Set control vector/switched PU 
04 Set control vector/switched LU 
O05 Set control vector/channel delay 
Entering slowdown 

Exiting slowdown 

Answer 

Abandon answer mode 

Abandon dial 

Assign network address 

Free network addresses _ 

Contacted 

Inoperative 


Off hook 


RH Byte 0 x00xxxxx,. RU Byte I X‘03° 


Ol 
02 


Execute test 


Activate line trace 
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03 Deactivate line trace 

81 Record maintenance statistics 

82 Record test data 

83 Record trace data 

RH Byte 0 x00xxxxx, RU Byte 1 X‘06’ 
04 Nonsequenced procedure error 

81 Initiate self 


83 Terminate self 


Physical services CPM-OUT receives control via an enqueue macro with the 
ACTV=YES operand. This macro is issued by ‘path control out’. This 
queueing occurs when ‘path control out’ receives a PIU with a DAF destined 
for NCP physical services. The PIU is enqueued on the physical services 
outbound queue in the physical services block (PSB). The task entry pointer 
for the PSB QCB points to the NCP physical services CPM-OUT. 


CPM-OUT gets the contents of the PIU RU byte 0. If not a X‘11’ request 
code (‘activate physical’), CPM-OUT verifies the PIU OAF by comparing it 
to the network address in the PSB at offset X‘26’. 


Physical services CPM-OUT uses bits 1 and 2 of the PIU RH byte 0 to 
determine the type of request. Both bits ‘off’ signifies a function management 
request. If the PIU is a system control request, the system control router is 
called. | 


Function management performs more verification on a request by checking 
the sequence number of the PIU against the PSB offset of X‘20’. CPM-OUT 
assumes that the request following the ‘activate physical’ from the SSCP to 
physical services must have a sequence number of 1 in its transmission head- 
er. Each subsequent function management request is expected to have a 
sequence number one greater than the previous request. The PSB is checked 
for ‘session established‘ and ‘data flow enabled’ at PSB offset X‘2A’, testing 
for a value of 11xx xxxx. If all of the above tests are met, the function 
management router is called. | | 


The system control router and the function management router both use a 
table lookup routine in conjunction with the PIU request code to select a 
processor. There are significant differences between the two routers. 


The system control router first uses the DAF from the TH and the 
UIBITYPE byte of the PIU to set an indicator showing the destination type 
for this PIU. The indicators are as follows: 


X80’ Request is for NCP physical services 


‘00’ Request is for BNN physical services 
X‘40’ Request is for a BNN logical unit 


The indicator is used as the second byte of a two-byte table search argument. 
The request code from the RUIRCO byte of the PIU is used as the first byte 
of the search argument. | 
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The search argument is compared to the first two bytes of each entry of the 
system control router table (SCRT). When a match is found, the routine 
pointed to in that entry is given control. X‘FFFC’ indicates the end of the 
SCRT. 


The function management router activates links, contacts physical units, and 
performs similar services. 


Function management requests are divided into four subcategories. The type 
of subcategory is determined by the contents or the RUIBT1 byte of the PIU 
as follows: | 


« X‘00’ BSC/SS service request 

e X‘02’ Physical configuration services request 
¢ X‘03’ Physical maintenance request 

e X‘06’ Session services request 


Once the function management router determines which subcategory the 
requests are for, the RVITYPE bytes within the RVT are used to select the 
proper table within that subcategory. An example of this table selection is the 
physical configuration subcategory which contains three tables: 


1. Link configuration table 
2. NCP configuration table 
3. Station configuration table 


Finally, the function management router uses the request code in the. 


~RU1RC2 byte of the PIU as a search argument for the selected table. When 


a match is found, the routine pointed to in that entry is given control. The 
function management router tables are delimited by a X‘80’. 


The physical services control block (PSB) can be located by the first entry in 
the resource vector table (RVT). The RVT-minus-2 address can be found at 
X‘7E®8’ in the word direct addressables (XDA). The following PSB fields are 
of special interest: : 


X00’ Shifted address of first element queued 
X02’ Shifted address of last element queued 
X‘04’ Task and queue status 

X‘08’ CPM-OUT task address 

X*10’ Shifted address of first element queued 
X*12’ Shifted address of last element queued 
xX‘14 Task and queue status 

X*18’ CPM-IN task address 

X‘20’ Inbound sequence number 

M22’ Outbound sequence number 

X‘24’ Network address of NCP physical services 
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X‘26’ Network address of SSCP 
X28’ Count of active links 
X‘2A’ Physical services status 

x 2C NCP ID 


Physical services provides services for system control requests and function 
management requests. The initialization of NCP, activation of lines, initial 
contact of devices, etc., all are performed by physical services. Host control 
requests are sent to physical services in the PIU RU with the command type, 
command, and resource address of the element to be affected by the com- 
mand. 


Use the storage dump listing in Appendix C to answer the following prob- 


lems. 


Do not refer to the answers in Appendix B until you have answered all 


questions. 

1. What is the address of the PSB? 

2. What is the NCP load module name? 

3. Has an ‘activate physical’ command been processed? 

4. Has a ‘start data traffic’ command been processed? 

5. How many links are active? 

6. What is the next sequence number PIU expected from SSCP to physical 
services? 

7. Are any PIUs queued for processing by physical services? 

8. The buffer pool is formatted in Appendix C. Analyse the following 
buffers to determine PIU origin, destination, command, and element 
affected by the command: 

X‘19CA8’ through X°19E24’ 
X‘1A628’ through X‘1A7A4’ 
X‘1A8D4’ 

9. The buffer pool is formatted in appendix C. Analyse the following 
buffers to determine PIU origin, destination, command, and element 
affected by the command: 

X‘1A038’ and X‘1A168’ 
Criterion 


If you miss more than two questions, you should review this material. 


Boundary Network Node (BNN) 


Objective 


Function of the Boundary 
Network Node 


BNN Control Blocks 


Upon completion of this topic, the student should be able to identify the 
boundary network node components, control blocks, and flow of data in 
physical services modules. 


The NCP boundary network node (BNN) is the interface between the host 
SSCP and the link scheduler. The BNN processes PIUs containing control 
requests and data associated with sessions between: 


eo SSCP and the physical units (SSCP/PU) 
e¢ SSCP and the logical unit (SSCP/LU) 
¢ Host application and the logical unit (APPL/LU). 


The two major elements of BNN are ‘connection point manager’ (CPM) and 
‘path control in’. 


The boundary network node (BNN) of NCP can be divided into two sections. 
The first section consists of PIUs travelling to physical unit (PU) or logical 
unit (LU) on an SDLC link. The second section are PIUs travelling from a 
physical unit (PU) or logical unit (LU). 


There are three distinct paths through the BNN for PIUs travelling in either 
direction. These paths relate to the session which can be established with 
PUs or LUs. The possible sessions are: SSCP/PU, SSCP/LU, and 
APPL/LU. 


The BNN processes FID1, FID2, and FID3 PIUs. The formats of the PIU 
were covered in the Network Control Program Supervisor section. Referen- 
ces are made to NCP physical services control block (PSB) (covered in the 
previous section on physical services) and the link control block (LKB), 
which is checked for link status (covered in detail in the link scheduler sec- 
tion). The two new control blocks used primarily by the BNN code are the 
common physical unit block (CUB) and the logical unit block (LUB). 


Common Physical Unit Block (CUB) The common physical unit block 
(CUB) is generated by a PU macro. The CUB represents the physical device 
for SDLC control and queuing of inbound and outbound PIUs for this physi- 
cal and logical unit group. The CUB provides a link inbound queue control 
block at CUB offset X‘00° to X‘OF’ for queuing of all inbound PIUs from the 
device and dispatching of ‘path control in delayed’. PIUs addressed to the 
CUB are queued on the QCB at CUB offset X‘3C’ to X‘4B’ for processing by 
SSCP/PU connection point manager out. After processing is complete and 
the PIUs for the physical or logical units are ready to be sent to the device, 
the PIUs are placed on the link outbound queue at CUB offset X‘10’ to 
X'13°. The key fields of the CUB are: | 


X‘00' Shifted address of first element on the link inbound queue (all 
FID1 and FID2 PIUs from the device, including logical units) 


X‘02' Shifted address of last element on the link inbound queue 


| X‘08" Address of task ‘path control in delayed’ 
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X‘10’ =©Shifted address of first element on link outbound queue (all FID1 
and FID2 PIUs to the device, including logical units) 

X‘12’ «Shifted address of last element on link outbound queue 

X‘14’ = Shifted address of first element on link outstanding queue (a 
maximum of seven PIUs sent on link but not acknowledged) 

X‘16’ Shifted address of last element on link outstanding queue 

X‘18’ ~=Address of link control block (LKB) 

X‘1C’ Network address of CUB 

X‘1E’ _—_ Service-seeking and contact poll status 

X‘22’ Transmission counter 

X‘24’ ~—s Specification of CUB 

X‘24’ —_ Address of physical services 

X‘3C’ Shifted address of first element on SSCP/PU queue 

X‘3E’ Shifted address of last element on SSCP/PU queue 

X‘44’ = SSCP/PU CPM-OUT task address 

X‘4C’ __ Device status 

X‘4E’ Segment size in NCP buffers 

X‘50’ Segment size in bytes (maximum) 


Switched Extension | 
X‘54’ 
X‘54’ 


Maximum LUVT entries 
LUVT address (last 18 bits) 


Logical Unit Control Block (LUB) The logical unit control block (LUB) is 
generated by the LU or LUPOOL macros. LU macros must immediately 
follow the PU macro they are associated with and must be in LOCADDR 
operand sequence. The network addresses of the logical units are consecu- 
tively numbered from the physical unit. This addressing scheme is used in 
converting PIUs to or from the different FID formats. There are two queues 
in the LUB, one for SSCP/LU sessions and one for APPL/LU sessions. The 
SSCP/LU queue is at LU X‘00’ to X‘OF’. The APPL/LU queue is at LU 
X‘10’ to X‘1F’. The key fields of the LU are: 


X‘00’ Shifted address of first element on the SSCP/LU queue 
X‘02’ Shifted address of last element on the SSCP/LU queue 

X‘08’ SSCP/LU CPM-OUT task address | 

X‘10’ Shifted address of first element on the APPL/LU queue 
X‘12’ = Shifted address of last element on the APPL/LU queue 
X‘18’ APPL/LU CPM-OUT task address 

X‘20’ Address of common physical unit block (CUB) 

X‘24’ ~=Network address of this LU 


Host to PU PIU 
Processing 
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X‘26’ Transmission counter 

X‘28’ _—_ Logical unit status (SSCP/LU) 

X‘2A’ Network address of host application in session 
X‘2C’ Logical unit status (APPL/LU) 

X‘2E’ _‘ Pacing parameters (3 bytes) 

X‘31’ ~~ Local address of fesica unit 


X‘32’ Type 1 PU extension for sequence checking 


BNN Queues for PIUs from the Host PIUs travelling from the host to the 
link scheduler are received by channel adapter IOS, passed to ‘path control 
out’, and enqueued to a processing queue. If a PIU is for a PU from SSCP, 
the PIU is enqueued on the SSCP/PU queue within the common physical unit 
block (CUB) CPQ1ECB at offset X‘3C’. If the PIU is for an LU from 
SSCP, the PIU is enqueued on the SSCP/LU queue of the logical unit control 
block (LUB) LULIECB at offset X‘00’. If the PIU is for an LU from an 
application program, the PIU is enqueued on the APPL/LU queue of the 
logical unit control block (LUB) LUA1ECB at offset X‘10’. 


Each of the PIUs for the three types of sessions is enqueued on an input QCB 
which has a task entry point of a ‘connection point manager out’ (CPM- 
OUT). Each type of session has a separate CPM-OUT because the process- 
ing is different for each type of session. The task pointer in the SSCP/PU 
processing QCB for the CUB points to the SSCP/PU CPM-OUT. The task 
pointer in the APPL/LU processing QCB for the LUB points to the 
APPL/LU CPM-OUT. The ENQUE macro issued in ‘path control out’ 
includes the ACT V=YES operand which causes the associated task to be 
triggered. When the task is dispatched, the appropriate CPM-OUT has 
control. 


Connection Point Manager Out (CPM-OUT) The three types of CPM- 
OUT processors perform similar functions but are different enough to be 
covered individually. 


SSCP/PU CPM-OUT 


The PIU is validated as a FID1 format. Only a FID1 format is valid for the 
host-to-BNN routines. 


The PIU origin address field (OAF) is compared to the network address of 
the SSCP, which is stored in the physical services block (PSB) by the ‘activate 
physical’ command from SSCP to NCP physical services. Only the SSCP in 
session with the NCP can create this SSCP/PU session or communicate over 
this path. 


The CUB cannot accept any SSCP/PU commands unless the PU is opera- 
tional. This operational status occurs by means of a command directed from 
SSCP to NCP physical services function management of a contact command. 
The contact command schedules a ‘set normal response mode’ (SNRM) 
SDLC command to the device. A ‘nonsequenced acknowledgement’ (NSA) 
reply indicates that the command was received by the device. Then a ‘receive 
ready’ (RR) SDLC command is sent to the device. A ‘receive ready’ (RR) 
response indicates that the physical unit is ready for session initiation. Bit 2 
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of CUBSSCF at offset X‘1E’ of the common physical unit block (CUB) is set 
to zero to indicate that the CUB is operational. 


If the PIU is a control request, with an x11x xxxx in byte 0 (RH1BO) of the 
RH, the system control router is called. This is the same system control 
router which is used by NCP physical services. If the control command in 
byte 0 of the RU is X‘11’ (‘activate physical’), CPM-OUT checks for a 
session established at bit 0 of X‘4C’ (CUBPSTAT) in the CUB. If_.a session 
is already established, the request is rejected and returned to SSCP. If a 
session is not established, bit 1 of byte X‘4C’ CUBPSTAT is turned on to 
indicate that a session initiation request is being processed. CPM-OUT 
branches to ‘path control out delayed’ to convert the FID1 to a FID2 and 
enqueue the PIU for transmission to the CUB link outbound queue at CUB 
plus X‘10’ (CUBLOBH). If the physical unit is a type 1, the ‘activate 
physical’ command is processed by the NCP and not transmitted to the 
physical device. The response is created in the NCP for reply to the SSCP. 


If the device is an SDLC 3270, all commands are processed by the NCP, and 
all replies on behalf of the 3270 are created by NCP and sent to the host. 


If the PIU is not a control request (RH byte 0 value of x00x xxxx), the CUB 
is checked at offset X‘4C’ for bit 0 value of 1 to confirm that a session has 
been established. If a session has been established, CPM-OUT branches to 
BNN ‘path control out delayed’ to convert the FID1 to FID2 (or FID3) and 
enqueue the PIU for transmission to the CUB link outbound queue at CUB 
plus X‘10’ (CUBLOBH). 


SSCP/LU CPM-OUT 
The SSCP/LU CPM-OUT processing performs the following functions: 


The PIU is validated as a FID1 format. Only a FID1 format is valid for the 
host-to-BNN routines. 


The PIU origin address field (OAF) is compared against the network address 
of the SSCP, which is stored in the physical services block (PSB) by the 
‘activate physical’ command from the SSCP to NCP physical services. Only 
the SSCP in session with the NCP can create this SSCP/LU session or 
communicate over this path. 


The SSCP/LU session cannot exist unless the SSCP/PU session is estab- 
lished. The CUB is checked for a 1-bit in bit 0 of X‘4C’ (CUBPSTAT), 
indicating an active SSCP/PU. | 


If the PIU is a control request with an x11 xxxx in byte 0 of the RH, the 
system control router is called. This is the same system control router which 
is used by NCP physical services. If the control command in byte O of the 
RU is X‘OD’ (‘activate logical’), the LUB is checked for an existing session at 
LUB plus X‘28’ (LUBCPSET) indicated by a 1 in bit 0. If no session exists, 
bit 3 in X‘28’ (LUBCPSET) is set to 1 to indicate that an ‘activate logical’ 
command is being processed. CPM-OUT branches to BNN ‘path control out 
delayed’ to convert the FID1 to a FID2 (or to a FID3 if the CUB is a type 1 
physical unit) and to enqueue the PIU for transmission to the CUB link 
outbound queue at CUB plus X‘10’ (CUBLOBH). | 
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If the PIU is not a control request (RH byte 0 value of xOOx xxxx), the LUB 
is checked at offset X‘28’ (LUBCPSET) for a bit 0 value of 1 to confirm that 
a session has been established. If a session has been established, CPM-OUT 
branches to BNN ‘path control out delayed’ to convert the FID1 to a FID2 
(or to a FID3) and enqueue the PIU for transmission to the CUB link out- 
bound queue at CUB plus X‘10’ (CUBLOBH). 


APPI/LU CPM-OUT | 
The APPL/LU CPM-OUT processing performs the following functions: 


The PIU is validated as a FID1 format. Only a FID1 format is valid for the 
host-to-BNN routines. 


The APPL/LU CPM-OUT processor checks to verify that an ‘activate 
logical’ command established an SSCP/LU session by testing at LU plus 
X‘28’ (LUBCPSET) bit 0 for a value of 1. 


If the PIU is a control request with an x11x xxxx in byte O of the RH, the 
system control router is called. This is the same system control router which 
is used by the NCP physical services. If the control command in byte 0 of the 
RU is X‘31’ (‘bind’) the LUB is checked for an active session bit O value of 1 
in LUB plus'X‘2C’ (LUBAPSET). If no ‘bind’ command has established a 
session, bit 3 of byte X‘2C’ of the LUB is set to 1 to indicate that a ‘bind’ is 
being processed. CPM-OUT branches to ‘path control out delayed’ to 
convert the FID1 to a FID2 (or FID3) and to enqueue the PIU for transmis- 
sion to the CUB link outbound queue at CUB plus X‘10’ (CUBLOBH). 


If the PIU is not a control request (RH byte O value of x0Ox xxxx), the LUB 
is checked at offset X‘2C’ (LUBAPSET) for a bit 0 value of 1 to confirm that 
a session has been established. 


Pacing from APPL/LU CPM-OUT to LU 


Pacing or the lack of pacing can have a significant effect on the performance 
of the network. There are two key areas where pacing can be defined for the 
network: (1) a PIU can be paced between the host and APPL/LU CPM- 
OUT, and (2) from APPL/LU CPM-OUT and a logical unit. Pacing is 
always on a APPL/LU basis. The PACING operand provides control of PIU 
flow between the NCP and the logical unit. VPACING provides control of 
PIU flow between a VTAM host application and APPL/LU CPM-OUT on a 
logical unit basis. PACING is covered first because VPACING does not 
work unless PACING is also used. 


If pacing is not defined for each logical unit, the PIUs are processed and 
placed on the link outbound queue as they are received by the NCP. The link 
scheduler dequeues and transmits PIUs to the logical units. In a physical unit 
there is a fixed number of physical buffers per logical unit. If the physical 
unit buffers are filled, subsequent PIUs transmitted by the link scheduler are 
rejected for lack of buffers. The link scheduler retransmits until PIUs are 
accepted or an error threshold is reach. This retransmission not only adds 
overhead by executing the link scheduler but also uses line capacity , thereby 
degrading line capacity. The physical unit buffers may be tied up by the PIUs 
for one logical unit, while the remaining logical units are waiting for PIUs 
because of a lack of physical unit buffers. 
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Pacing is defined by two operands of N and M. An operand of 
PACING=(N,M) specifies that N PIUs are to be sent to the logical unit 
before waiting for a pacing response. The M value defines which of the N 
PIUs carries the request for a pacing response. 


There are five fields used for pacing control. The PIU has one bit for pacing 
control. If bit 7 of RH1B1 is 1 in a request between NCP and the logical 
unit, the request is for a pacing response by the M PIU. The pace bit 1 ina 
response between the logical unit and the NCP identifies a reply to a request 
for a pacing response, indicating that the logical unit is available for the next 
PIU. The other four fields are in the logical unit control block (LUB) in the 
following fields: 


Xx'2D’ — LUBASSET bit 1, waiting (1) or not waiting (0) for a pacing 
response 


XS2E’ LUBM M pacing parameter 
X‘2F’ LUBN N pacing parameter 
X‘30’ LUBPC pacing count 


If the LUBN field has a 0 value, pacing is not defined. If pacing is not 
defined, CPM-OUT processes PIUs as they arrive and places them on the link 
outbound queue. If LUBN has a non0O value, the following pacing processing 
occurs: 3 


1. Pacing between the NCP and logical unit by APPL/LU CPM-OUT first 
checks LUBASSET for a ‘waiting for a pacing response’. If a wait is 
indicated, the PIU remains in the APPL/LU queue on the LUB and 
CPM-OUT EXITs. CPM-OUT is triggered again by CPM-IN when a 
pacing response is received. 


2. If step 1 did not suspend processing, the LUBPC pacing counter is 
incremented by 1 and compared to LUBM. If LUBPC is equal to 
LUBM, the current PIU carries the pacing request. The RH1B1 bit 7 is 
set to 1. The PIU is queued to the CUB link outbound queue for trans- 
mission. 


3. The pacing counter, LUBPC, is compared to LUBN. If the fields are 
not equal, the next PIU is processed at step 1. If the LUBPC and 
LUBN fields are equal, the LUBASSET ‘waiting for pacing response’ bit 
is set on. 


Processing of PIUs loops through steps 1, 2, and 3 for each PIU until 
the LUBPC counter equals LUBN limit. An equal condition turns on 
the ‘waiting for pacing response’. 


4. When a pacing response is received from the logical unit by CPM-IN, 
the following processing occurs: 


e The LUBASSET ‘waiting for pacing response’ is turned off. 
e The pace bit (pace response) in the PIU is turned off. 


e The LUBPC counter is reset to 0. If a pacing response returns 
before the LUBN limit is reached, the ‘waiting for pacing 
response’ bit is not 1, so a new pacing sequence is initiated by 
resetting the pacing counter. The pacing counter is reset when 


Boundary Network Node (BNN) 


PACING=(2,1), only one PIU is available for transmission, and 
the response arrives before the N limit is reached. 


¢ The PIU is checked for response status. If the PIU which carried 
the pacing request did not request an FME or RRN response, the 
PIU was sent to the NCP merely as a pacing response. The buffer 
is returned to the free buffer pool. If the PIU which carried the 
pacing request also required a response (FME or RRM), the re- 
sponse to the host continues. | 


« The APPL/LU CPM-OUT queue is searched for an enqueued 
PIU. If a PIU is on the queue, CPM-OUT is triggered to begin the 
next pacing sequence. 


Pacing from SSCP to APPL/LU CPM-OUT 


The VITAM VPACING parameter can control PIU traffic on a per-logical- 
unit basis between the host and the NCP. The VPACING operand is re- 
quired to avoid NCP buffer depletion by an unlimited number of PIUs sent to 
the NCP from the host. The only alternate to VPACING is for each applica- 
tion program to send a limited number of PIUs before waiting for an FME 
response. VPACING limits are controlled by SSCP, which eliminates the 
concern for controls in each host application. 


One important consideration for VPACING is the requirement for concurrent 
PACING. The following VPACING logic should make clear that VPACING 
has no effect unless PIUs are held on the APPL/LU queue by the PACING 
scheduling. 


VPACING is defined by two operands of N and M, the same as PACING. 
The VPACING=(N,M) specifies N PIUs are to be sent to the NCP before 
waiting for a pacing response. The M value specifies which of the N PIUs 
carries the request for a pacing response. 


The M, N, count, and bit indicating ‘waiting for VPACING response’ from 
NCP are in the SSCP. Our concern is the manner in which NCP looks for a 
pacing request from SSCP and how NCP sends a pacing response. VPAC- 
ING uses the same pacing bit in the RH1B1 of the PIU, which is used for 
PACING between the NCP and logical unit. VWPACING also uses the logical 
unit control block (LUB) field of LUBASSET (X‘2D’). Bit 3 of LUBASSET 
is used to indicate that a pace response is required by SSCP. 


VPACING processing is easily incorporated into the previous processing 
example for PACING. Only two processing points are added by VPACING. 


When a PIU is enqueued on the APPL/LU, the CPM-OUT is triggered as 
specified in PACING step 1. If the APPL/LU CPM-OUT is waiting for a 
pacing response from the logical unit, the new PIU is placed on the 
APPL/LU queue without any processing. If the APPL/LU CPM-OUT is not 
waiting on a logical unit pacing response, the first PIU on the queue is de- 
queued for the following processing: 


1. If the pace bit in RH1B1 of the PIU is 1, the PIU is checked to deter- 
mine if a response (FME or RRN) to the host is required by this PIU. 
If no response is required, a response PIU is created with the pace bit of 
1, and the response PIU is XPORTed to the host. If a response is 
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required, the ‘pace required by host’ bit is set in LUBASSET for future’ 
use by the response. The pace bit in RH1B1 is turned off (0), VPAC- 
ING outbound processing is complete, and step 1 of PACING can 
begin. 


VPACING inbound processing occurs after step 4 of PACING is 
complete. 


2. The LUBASSET field is checked for ‘pace required by host’. If the bit 
is 1, it is changed to 0 and the pace bit in RH1B1 of the PIU response is 
set to 1 to be sent to the host. 


VPACING logic depends upon a delay on the APPL/LU CPM-OUT queue 
for PACING. If PACING is not specified, CPM-OUT immediately processes 
PIUs, sends a pace response to the host, and queues the PIU on the link 
outbound queue. 


The transfer of data in a session requires that a consecutive sequence number 
be maintained for PIU requests. A PIU from the host application to an LU 
contains a PIU sequence number field at THISNF (X‘14’). The type 2 


physical unit performs its own sequence checking. Type 1 physical unit 


number generation inbound and sequence checking outbound is performed by 
the NCP, using the type 1 LUB extension at LUB plus X‘32’. 


Control requests are asynchronous and are not sequence-numbered or 
sequence-checked. Only one asynchronous control command can be out- 
standing in a session. 


BNN Path Control Out Delayed ‘Path control out delayed’ is common to 
all BNN session types. ‘Path control out delayed’ converts the FID1 PIU to 
FID2 or FID3 PIU. For APPL/LU sessions, the PIU is segmented if the 
length exceeds the physical unit line-buffer size. Finally, ‘path control out 
delayed’ issues an XIO LINK which causes the PIU to be enqueued on the 
common physical unit block (CUB) link outbound queue. 


FID1 to FID2 Conversion 


When the PIU is received by ‘path control out delayed’, the PIU is checked to 
ensure it is a valid FID1 PIU. Conversion does not change the 
request/response header (RH), request/response unit(RU) or text. The only 
change is to the transmission header (TH). The TH1IDCF count field at 
offset X‘16’ and one byte from the OAF and DAF fields are deleted. 


The TH1ISNF sequence number field at offset X‘14’ is moved to X‘16’. 


Both the destination address field (DAF) and the origin address field (OAF) 
are two-byte fields in a FID1 PIU. The FID2 format provides only a single 
byte for each of these fields. The PIU has reached the destination point of 
the network address by being queued to the specific control block which 
defines the physical destination point. The full network address is no longer 
required. The origin and destination addresses need identify only the device 
local address and determine that the session is an SSCP or application. 


If the FID1 origin address field (OAF) is from SSCP, the FID2 OAF field is 
set to a value of X‘00’. If the PIU is from an application program, the field is 
set to X‘O1’. The FID2 OAF is at TH20AF at offset X‘15’ where the original 
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FID1 sequence number was located. The destination address field (DAF) is 
obtained from the LUB plus X‘31’. 


If a FID1 PIU is queued to an LUB, the network address of the CUB is 
located in the LUB at LUBCUB at offset X‘20’. The CUB network address 
is at the CUB field of CUBRSE at offset X‘1C’. A PIU sent to an LUB may 
be from SSCP (identified by X‘00’) or from the application program 
(identified by X‘01’) in the FID2 OAF field. A valid combination is one of 
the following: 


e DAF X‘00’,OAF X‘00’ SSCP to CUB physical services (type 2 PU); 
type 1 PU commands are processed by NCP and the logical units start 
at zero) 


e DAF X‘nonzero’,OAF X‘00’ SSCP to LU 
e DAF X‘nonzero’,OAF X‘01’ host application to LU 


The next conversion moves the FID1 TH1B1 field from offset X‘OF’ to X‘13’ 
unchanged. The TH1BO from X‘OE’ is moved to X‘12’, with bit 3 set to 0 
(FID1 indicator) and bit 2 set to 1 (FID2 indicator). 


A four-byte gap has been created from X‘OE’ through X‘11’. The buffer 
offset is incremented by 4 and the buffer data count field is decremented by 4 
to adjust for the change. The PIU FID1-to-FID2 conversion is complete. If 
the PIU is destined for a type 2 physical unit and the PIU is from SSCP (a 
command), the PIU is placed on the common physical unit block (CUB) link 
outbound queue by an XIO LINK. The link outbound queue is in the CUB at 
CUBLOBH (link outbound header) and CUBLOBT (link outbound trailer) 
at offsets X‘10’ and X‘12’. During normal execution, the link scheduler 
locates the PIU. Only an APPL/LU PIU requires additional processing. If 
the physical device is a type 1, the FID2 must be converted to a FID3 before 
being placed on the link outbound queue. 


FID? Segmenting 


A PIU from an application differs in processing only if the converted PIU 
length exceeds the physical buffers of the device, as defined by the MAXDA- 
TA operand on a PU macro. If the PIU length is greater, the segmentation 
routine (CXDBSEG) divides the PIU into segments which are equal to or less 
than the length of the buffers in the physical device. The routine leases a 
buffer and copies the TH of the original PIU, setting the TH2BO first seg- 
ment, middle segment, last segment indicators as required. Segmenting is 
based upon the NCP buffer size. A segment length is based upon the data 
length to the size of one or a multiple of the NCP buffers. A middle or last 
segment always starts with a leased buffer containing the copied TH and 
continues with the text from the beginning of an NCP host buffer. 


A first segment contains the TH, RH, and a portion of the RU, in multiples of 
full NCP buffers, the total length of which is less than or equal to MAXDA- 
TA size. A nonfirst segment is TH (copied from the first segment into a 
separate buffer) plus one or more full NCP buffers of less than or equal to 
MAXDATA size. If PIUs of more than MAXDATA length are used, the 
NCP buffer size should be selected to provide an efficient segment length. If 
segmenting is not normal, the segment length should not be a consideration in 
selecting an NCP buffer size. 
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Figure 7.1 illustrates a PIU which requires segmenting. The PIU from the 
host contains 553 bytes (540 bytes of RU). The physical unit definition is 
coded MAXDATA=265. The NCP buffers are defined as 60 bytes (plus a 
4-byte pad). Segment size is in full NCP buffers. The segments sizes are: 


e First segment, TH=6, RH=3, and RU=217, from the first four NCP 
buffers. The RU is made up of 37 bytes of the first buffer and 180 
bytes of the second, third, and fourth buffers. 


e Middle segment, TH=6 and RU=240. The TH is copied from the first 
buffer into a leased buffer. The RU is from buffers five, six, seven and 
eight. 


e Last segment, TH=6 and RU=83. The TH is copied from the first 
buffer into a leased buffer. The RU is from buffers nine and ten. 


OUTBOUND DATA FLOW CONTROL 


TH RH RU SEGMENTATION 


lio 13 | 540 J SEGMENT 3 


TH RU 
300 BYTE RU FROM HOST 6 83 


SEGMENT 2 UNUSED 


[P|Ece| PAD] TH] RH] RU] UNUSED 


4 10 4 6 3 37 


TYPE 2 PU 


265 BYTE BUFFER 
SEGMENT 1 


TH | RH RU 
6 3 217 


UNUSED 


BFRS=60 
MAXDATA=265 


Figure 7.1. Segmentation Example 


As each segment is created, it is placed on the link outbound queue of an XIO 
LINK, just as in the processing of the nonsegmented PIUs. Pacing occurs on 
complete PIUs, not PIU segments. Keep in mind that the PU physical line 
buffers may be overrun. 


Segmenting may not be supported by a specific terminal type. In addition, 
you should not confuse segmenting (TH indicated) between an NCP and a 
terminal with chaining (RH indicated) between a host application and a 
terminal. 


FID2 to FID3 Conversion 


After the normal processing of ‘path control out delayed’ is completed (except 
for placing the PIU on the link outbound queue), a last check is made for a 
type 1 or a type 2 physical unit. If the bit settings in the common physical 
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unit block (CUB) indicate that the physical unit is a type 1, the FID2 must be 
converted to a FID3. 


Conversion of the FID2 to a FID3 format affects only the transmission 
header (TH) fields. Four more bytes in the original buffer are now reserved 
fields and only two bytes of TH are used. The first byte of FID3 TH contains 
the FID3 identifier at buffer offset of X‘16’. The offset of X‘17’ contains 
two bits of information defining the session as follows: 


« Bit 0 - 1=to/from application, 0=to/from SSCP 
e Bit 1 - 1=to/from logical unit,0O=to/from physical unit 


The remaining six bits contain the device local address of the destination of 
this PIU. 


Summary of Host-to-Physical Unit Processing Figure 7.2 illustrates 
the flow of a PIU through the boundary network node (BNN) for a PIU from 
the host. There are three paths for BNN outbound processing. A PIU is 
enqueued to one of three queues for one of three paths through BNN. 
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Figure 7.2 Boundary Network Node Path Flow 
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A PIU from SSCP to a physical unit is enqueued on the CUB processing 
queue at CUBIECB (X‘3C’). This queuing triggers the SSCP/PU 
connection point manager out (CPM-OUT). If the PIU is a system 
control command, the PIU is passed to the system control router for 
processing, then is returned to SSCP/PU CPM-OUT. Type 1 PU 
commands are processed by NCP, and SSCP/PU CPM-IN is triggered | 
for responses. A type 2 PU PIU is passed to ‘path control out delayed’ 
for conversion to a FID2. The PIU is passed to the link scheduler by 
placing the PIU on the CUB link outbound queue at CUBLOBH (CUB 
plus X‘10”). : 


Physical Unit-to-Host PIU 
Processing 
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2. A PIU from SSCP to. an LU is enqueued on the LUB session control 
point (SCP) process queue at LULIECB (offset X‘00’). The queueing 
triggers the SSCP/LU connection point manager out (CPM-OUT). 
The PIU is passed to the system control router for processing and the 
PIU is returned to SSCP/PU CPM-OUT. Type 1 PU commands are 
processed by NCP, and SSCP/LU CPM-IN is triggered for responses. 
A type 2 PU PIU is passed to ‘path control out delayed’ for conversion 
to a FID2. The PIU is passed to ‘path control out delayed’ for conver- 
sion to a FID2 format, then to the link scheduler by being placed on the 
CUB link outbound queue at CUBLOBH (CUB plus X‘10’). 


3. A PIU from an application to a logical unit is enqueued on the LUB 
application process queue at LUAIECB (offset X‘10’). This queueing 
triggers the APPL/LU connection manager out (CPM-OUT). If the 
PIU is a system control command, the PIU is passed to the system 
control router for processing. Type 1 PU commands are processed by 
the NCP, and APPL/LU CPM.-IN is triggered for the reply. The type 1 
physical unit data is sequenced-checked. Type 1 and type 2 physical 
unit PIUs are processed for host/NCP VPACING and NCP/LU PAC- 
ING. The PIU is passed to ‘path control out delayed’ for conversion to 
a FID2 format and for segmenting, if it is required. Only APPL/LU 
data PIUs are segmented. 


The CUB is checked for type 1 PU or type 2 PU. If the CUB is a type 
1 PU, the PIU is converted to a FID3 format. The PIU is passed to the 
link scheduler by placing the PIU on the CUB link outbound queue at 
CUBLOBH (CUB plus X‘10’). 


Boundary Network Node Queues for PIUs from the Physical Unit 
PIUs travelling from the link scheduler to the host are processed by ‘path 
control in immediate’, which is branched to by the link scheduler. Both 
routines execute in level 3. ‘Path control in immediate’ validates the PIU, 
XPORTS FIDO and FID1 formats from a remote to the channel queue, or 
enqueues the FID2 or FID3 to the common physical unit block (CUB) link 
inbound queue at CUBIECB (offset X‘00’). ‘Path control in delayed’ (at 
level 5) is triggered by the enqueuing and performs FID2 or FID3 to FID1 
conversion. The FID1 is then passed to one of three connection point manag- 
ers in (CPM-IN), depending upon the type of session. CPM-IN XPORTS the 
PIU to the channel queue. 


Figure 7.3 illustrates the processing path of a PIU going from a type 1 or type 
2 physical unit to the host. The type 4 physical unit path from ‘path control 
in immediate’ is an XPORT to the channel intermediate queue on the COB or 
CHB. 
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Figure 7.3 Boundary Network Node Inbound Path Flow 


Path Control In Immediate When a PIU has been received on a link the 
link scheduler is initiated in level 3 by a PCI. The link scheduler branches to 
the level 3 ‘path control in immediate’. Path control validates the PIU. If 
received from a remote, the PIU must be a FIDO or FID1, and XPORTed to 
the channel intermediate queue of the COB or CHB. If received from a type 
1 or type 2 PU, the PIU must be a FID2 or FID3 and must be placed on the 
common physical unit block (CUB) link inbound queue at CUB1ECB (offset 
X‘00’). The ENQUE ACTV=YES triggers ‘path control in delayed’ in level 
5. ‘Path control in delayed’ is triggered to convert a FID2 or FID3 PIU to 
FID1 and schedule the correct connection point manager in (CPM-IN). 


Path Control In Delayed Conversion from FID2 or FID3 to FID1 format 
occurs within the first NCP buffer of the PIU. When the response to the poll 
is received, the communications control interrupt program (CICP) leases a 
buffer and sets up the appropriate offset for the type of device polled. A 
remote controller sends a FIDO or FID1 which requires an offset of X‘OE’. A 
type 2 physical unit sends a FID2 which requires an offset of X‘12’. A type 1 
physical unit sends a FID3, which requires an offset of X‘16’. 


If the PIU received is a FID3, the conversion is to a FID2 and the FID2 is 
converted to a FID1. The conversion from a FID3 to a FID2 obtains some of 
the basic information to rebuild the FID2 from the control blocks, as well as 
from the FID3. The CUB is known, as the device was selected from the 
service order table for polling. 


The FID2 TH2BO is moved from X‘12’ to X‘OE’; bit 2 is set to 0 (FID2 
indicator) and bit 3 is set to 1 (FID1 indicator). TH2B1 is moved from X‘13’ 
to X’0F’. 
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The origin address field (OAF) at TH2OAF must be converted from a 
one-byte address to the two-byte network address. The specific origin (local 
device address) is obtained from the OAF. For nonswitched links, the local 
address is added to the CUB network address (CUB plus X‘1C’) to develop 
the OAF network address. The resulting address is verified using the resource 
vector table (RVT) to locate the LUB, and to verify the CUB address pointer 
at LUB plus X‘20’. 


For switched links, the local address is used as a displacement into the logical 
unit vector table (LUVT). The pointer to the LUVT is at CUB plus X‘54’. 
The resulting address is verified through the RVT as in the nonswitched 
physical units. 


The destination address field (DAF) at TH2DAF (X‘14’) is converted from a 
one-byte address to the two-byte network address. The only values are X‘00’ 
and X‘Q1’. If the value is X‘00’, the FID2 is destined to SSCP. The SSCP 
address can be obtained from the physical services control block (PSB) at 
PSBADRPC (X‘26’). If the value is X‘01’, the FID2 is destined to the 
application in session with the LU. The application network address is in the 
logical unit control block (LUB) at LUBNAPL (X‘2A’). The DAF field is 
stored at THIDAF (X‘10’) of the PIU. 


The TH2SNF sequence number is moved to the THISNF (X‘16’ to X‘14’). 
The PIU text count was accumulated as the PIU was received in U2TCNT 
(X‘08’). This value is the total PIU length, from which the FID2 TH length is 
subtracted to calculate the RH/RU count placed in TH1DCF at X‘16’. Once 
the conversion is complete, ‘path control in delayed’ calls one of three con- 
nection point manager in (CPM-IN) routines. 


Connection Point Manager In (CPM-IN) There are three connection 
point manager in (CPM-IN) routines. ‘Path control in delayed’ determines 
which of the three CPM-IN routines to call, depending upon the session type 
(SSCP/PU, SSCP/LU, or APPL/LU). 


SSCP/PU CPM-IN 


When the SSCP/PU CPM-IN is called, the physical unit is checked for an 
established or pending session, and the PIU is checked for a request or 
response status. If the PIU field RH1BO at X‘18’ has a value of Oxxx xxxx, 
the PIU is a request from the PU and the PIU is XPORTed to the channel 


. intermediate queue on the COB or CHB. If the bit has a value of 1, the PIU 


is a response and must be checked for response indicators. If the RH1BO at 
X‘18’ of the PIU has a value of x11x xxxx, the RU1BO at X‘1B’ contains the 
request code of ‘activate (or deactivate) physical’. The response may be a 
positive or negative response, based upon RH1B1 bit 3. A response requires 
that status be set. A positive response to ‘activate physical’ turns on ‘session 
established’ and turns off the ‘processing sessior initiation’ bit in the CUB 
CUBPSTAT byte. A ‘deactivate physical’ response turns off the ‘session 
established’ and ‘processing session termination request’ bits of the same byte. 
A negative response requires the bit indicating that a command is in process 
be set to 0. The response is XPORTed to the channel intermediate queue of 
the COB or CHB. 
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SSCP/LU CPM-IN 


When the SSCP/LU CPM-IN is called, the logical unit is checked for an 
established or pending session at LUBCPSET (X‘28’), and the PIU is 
checked for a request or response status. If the PIU field RH1BO at X‘18’ 
has a value of Oxxx xxxx, the PIU is a request from the LU and the PIU is 
XPORTed to the channel intermediate queue on the COB or CHB. If the bit 
is a 1, the PIU is a response and must be checked for response indicators. If 
the RHIBO at X‘18’ of the PIU has a value of xl1x xxxx, the RUIBO at 
X‘1B’ contains the request code of ‘activate’ or (deactivate) logical’. A 
positive response (RH1B1 bit 3 of 0) to an ‘activate logical’ requires that the 
‘processing activate’ bit turned off and ‘session established’ bit turned on in 
LU field LUBCPSET at X‘28’. A positive response to a ‘deactivate logical’ 
requires that the ‘session established’ and ‘deactivate in progress’ bits be 
turned off in LUBCPSET. A negative response requires the appropriate bit 
of ‘activate (or deactivate) in progress’ be turned off. The response is then 
XPORTed to the channel intermediate queue of the COB or CHB. 


APPL/LU CPM-IN 


When an APPL/LU CPM-IN is called, the logical unit is checked for an 
established or pending session at LUBAPSET (X‘2C’) and the PIU is checked 
for a request or response status. If the field RH1BO at X‘18’ has a value of 
Oxxx xxxx, the PIU is a request from the LU. The PIU is XPORTed to the 
channel intermediate queue on the COB or CHB. If the bit is a 1, the PIU is 
a response and must be checked for response indicators. If the RH1BO at 
X‘18’ of the PIU has a value of x11x xxxx, the RU1BO at X‘1B’ contains the 
request code of ‘bind’, ‘unbind’, or ‘start data traffic’. A positive response 
(RH1B1 bit 3 of 0) to a ‘bind’ requires the ‘processing bind’ bit turned off 
and the ‘session established’ bit turned on in LUBAPSET (X‘2C’). A positive 
response to an ‘unbind’ requires the ‘session established’ and ‘processing 
unbind’ bits of LUBAPSET turned off. The ‘start data traffic’ response does 
not set bits in the LUB but is required by the device to verify that the re- . 
sponse to the ‘bind’ was processed by SSCP. 


The PIU is checked at RH1B1 for a ‘pace’ bit. If the pace bit is 1, the logical 
unit has responded to a pacing request sent to the logical unit by BNN CPM- 
OUT. The LUBASSET (X‘2D’) field of the LUB bit indicating ‘awaiting 
pacing from the LU’ is set to 0, the pace bit in the PIU is set to 0, the pacing 
counter (LUB plus X‘30’) is reset to 0, and BNN CPM-OUT is triggered to 
send another PIU to the device. The PIU is checked for FME or RRN 
response to be sent to the host. If the FME or RRN bits are not 1, the PIU is 
a ‘stand-alone pacing response’; the buffer is returned to the NCP buffer 
pool, and CPM-IN exits. 7 


If the FME or RRN bits are 1 and the PIU is to be sent to the host, the LUB 
field of LUBASSET is then checked for a ‘pace required by host’. If this bit 
is 1, the pace bit in the RH1B1 field of the PIU is set to 1 and the LUB ‘pace 
required by host’ bit is set to 0. 


‘With all response checking now completed, the response PIU is XPORTed to 


the channel intermediate queue of the COB or CHB. 


Summary of Physical Unit-to-Host Processing Figure 7.3 illustrates 
the flow of a PIU through the boundary network node (BNN) for a PIU from 
the physical unit. There are three paths for inbound processing. All three 
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paths are the same until ‘path control in delayed’ enqueues the PIU to one of 
three connection point managers in (CPM-IN). The CPM-IN XPORTs the 
PIU to the channel intermediate queue of the CHB or COB. 


The following sequence is followed for PIUs going to the host: 


1. A PIU is passed from the link scheduler to ‘path control in immediate’ at 
level 3. ‘Path control in immediate’ checks to see if the PIU is from a 
type 1, type 2 or type 4 PU. A PIU from a type 4 physical unit is 
checked for FIDO or FID1 and XPORTed to the channel intermediate 
queue of the CHB or COB. A PIU from a type 1 or type 2 physical unit 
is enqueued to the link inbound queue of the CUB, triggering ‘path 
control in delayed’. 


2. ‘Path control in delayed’ is a dispatched level 5 task triggered by the 
PIU enqueued from ‘path control in immediate’. The PIU is converted 
from FID2 or FID3 to FID1 and passed to one of the three connection 
point managers in (CPM-IN), depending upon the session type. 


3. Connection Point Manager In (CPM-IN) 


The three CPM-IN routines called from ‘path control in delayed’ are based on 
one of the three following types of session. 


SSCP/PU CPM-IN 


The SSCP/PU CPM-IN processes control responses to reflects correctly the 
session status of the SSCP/PU session, and XPORTs the PIU to the channel 
intermediate queue of the COB or CHB. 


SSCP/LU CPM-IN 


The SSCP/LU CPM-IN processes control responses to reflect correctly the 
status of the SSCP/LU session, and XPORTs the PIU to the channel inter- 
mediate queue of the COB or CHB. 


-APPL/LU CPM-IN 


The APPL/LU CPM-iN processes control responses to reflect correctly the 
status of the APPL/LU session. Data PIU requests are sequence-checked. 
Data PIU responses are checked for pacing responses from the device. If a 
pacing response is found, the APPL/LU CPM-OUT is triggered for another © 
PIU to be sent to the device. If the LUB bit indicating a host pacing response 
is required, CPM-IN sets the pacing bit in this response to the host. The PIU 
is XPORTed to the channel intermediate queue of the COB or CHB. 


The NCP generation of SDLC switched support includes defining a group of 
lines for dialout, dialin, or dialin/out operations. The macro instructions that 
define switched SDLC operations are GROUP, LINE, PU, and LUPOOL. 
The PU macro specifies the number of LUBs required during a connection 
by the operand of MAXLU. When a connection is made, the required LUBs 
are obtained as required from the pool of LUs defined by the LUPOOL 
macro. 


The switched SDLC support generates an extension on the CUB at offset 
X‘54’ of four bytes. The leftmost byte provides a count of entries in the 
logical unit vector table (LUVT). The last 18 bits provide an address pointer 
to the the LUVT table. 
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The LUVT table contains a four-byte entry for each logical unit defined for 
this physical unit (PU MAXLU=count). Each entry contains the following: 


X‘00’ _—_ Local address of the logical unit 


X‘01’  LUVT flags: 1xxx xxxx last entry in table, x1xx xxxx entry in 
use 


X‘00’ LUB address pointer (last 18 bits) 
This is the only table which is added for switched SDLC support. 
The NCP provides three modes of operation for switched SDLC links: 


1. Manual dial. The NCP enables the link and allows the operator to dial 
out. . 


2. Autodial. The NCP enables the link and performs the dial operation 
using the dial digits provided with the command. 


3. Answer. The NCP enables the link and allows the remote stations to 
call in. The link remains in answer mode until the SSCP terminates it. 
If the SSCP issues a dial command to the link, the answer mode is 
temporarily suspended until the dialed connection is broken. 


Logical unit control blocks ( LUBs) are dynamically assigned to logical units 
when a switched connection is made. For this reason, a number of dummy 
LUBs must be allocated during NCP generation. Using the ‘assign network 
address’ command, the SSCP assigns LUBs from a pool to the physical unit 
which has a connection. When the SSCP breaks the connection, the SSCP 
issues a ‘free network addresses’ command to return the LUBs to the pool. 


Additional commands from SSCP to NCP physical services provide the 
control of switched link support. The function management data indicator 
(xOOx xxxx) in RH byte 0 and 02 in RU byte 1 indicate a request to physical 
configuration services. The commands for the control of switched links 
include the following: 


X‘OE’ Dial. Causes the NCP to initiate an outbound call on a switched 
SDLC link. For auto dial, the NCP performs the dial operation 
with the dial digits provided in the command. For manual dial, 
the NCP enables the link and the operator performs the dial 
operation. 


X‘OF’ Abandon connection. Causes the physical unit to terminate a 
switched connection. 


RU, byte 5 = X‘04’. Changes dynamic fields in the logical 
unit control block (LUB) and completes initialization of 
the logical unit vector table (LUVT). 


RU, byte 5 = x‘03’. Changes dynamic fields in the common 
physical unit block (CUB) which are associated with the 
specified physical unit. 


RU, byte 5 = x‘02’. Associates a remote NCP’s subarea with a 
particular SDLC link. 


X‘16’ Answer. Causes the NCP to put the specified link in answer 
mode. Answer mode enables the link to accept incoming calls. 


X17? 


X18’ 


X‘19’ 


X‘1A’ 


X84" 
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Abandon answer mode. Causes the NCP to discontinue answer 
mode on the specified link. 


Abandon dial. Causes the NCP to halt the dialing operation over 
the specified link. 


Assign network addresses. Assigns a set of network addresses to 
a specified physical unit (SDLC switched link only). 


Free network addresses. Causes the NCP to free the network 
addresses that were assigned to a physical unit (SDLC switched 
link only). 


Off hook. Informs the SSCP that a physical connection has been 
established between the NCP and a physical unit. The PIU 
contains the station ID. 


Appendix A provides the command sequence required to create the connec- 
tions and sessions. 


Figure 7.4 illustrates the command sequence and SDLC sequences of a 
switched connection. 
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The switched SDLC link connection is broken by the following sequence of 
commands to terminate the connection: 


1. The SSCP issues a ‘deactivate logical’ command for each of the logical 
units. This command terminates the SSCP/LU session. 


2. The SSCP issues a ‘free network addresses’ command to release the 
assigned LUBs and return them to the LU pool. 


3. A ‘deactivate physical’ command terminates the session between the 
SSCP and the physical unit. If the physical unit is a type 1 device, e 
the NCP does not transmit the command to the device, but responds to. 
the ‘deactivate physical’ command. Type 2 and type 4 devices receive 
the command and reply. 
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4. The ‘discontact’ command causes the NCP to send a ’set disconnect 
response mode’ (SDRM) SDLC command to the station. The station 
replies with an NSA and the connection is broken. 


5. The ‘abandon connection’ command causes the NCP to disable the link 
and return it to ‘on hook’ status. If the link was previously in answer 
mode, the NCP reenables the link. 


Figure 7.5 illustrates the network commands and SDLC sequences for break- 
ing a switched SDLC connection. 
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Figure 7.5. SNA and SDLC Commands to Terminate Switched Connections 


Boundary Network Node _ All PIUs in a session involving an SDLC link, except for a local/remote link, 
(BNN) Summary are processed by BNN routines. These routines handle session control 
requests and responses, and convert PIUs to the required format. Data 
transfers in an application/logical unit session are processed by pacing rou- 
tines. On output to a physical unit, the buffer requirements of the physical 
unit segments PIUs as required. The NCP performs sequence-number proc- 
essing on PIUs to and from type 1 physical units. 


The user definition of pacing is vital to system performance. WPACING 
schedules PIUs on a logical unit basis between the host and the NCP to avoid 
buffer depletion. PACING schedules PIUs on a logical unit basis between 
the NCP and the physical unit to avoid depleting physical unit buffers and 
having one logical unit lock out other logical units. VPACING logic requires 
a definition of PACING also. In order to operate correctly, VPACING 
requires a delay on the CPM-OUT queue created by PACING requests. 
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Segmenting breaks up PIUs when the length of a PIU exceeds MAXDATA. 
A first segment is TH, RH, and RU to full NCP buffers of equal to or less 
than MAXDATA size. A nonfirst segment is TH (copied from the first 
segment into a separate buffer) plus one full NCP buffer or a multiple of 
buffers of less than or equal size of MAXDATA. If PIUs of more than 
MAXDATA length will be received, the NCP buffer size should be selected 
to provide an efficient segment size. 


Figure 7.6 illustrates the flow of PIUs through the NCP for CUB and LUB 
devices. The numbered text that follows identifies the components and 
processing: 
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Figure 7.6. CUB and LUB PIU Processing 


1. Channel IOS branches to ‘path control out’. Using the DAF to access 
the SIT, SVT, and RVT, path control enqueues the PIU to a CUB or 
LUB. 


2. The enqueuing triggers the BNN CPM-OUT. 


3. If the PIU is a session control request, the system control router gets 
control via a branch. 


4. The system control router selects the proper subroutine and returns. 
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BNN CPM-OUT processes the PIU and calls ‘BNN path control out’. 


The PIU (FID2) is placed on the link outbound queue (LOB) and XIO 
is issued to the link. 


The link scheduler locates the PIU on the LOB, then sets up the CCBL2 
and ICW. 


CSP handles the ‘transmit’ or ‘receive’. 


When level 2 ends, level 2 sets up CCPQON/OFF and issues a PCI to 
level 3 to return. 


The ‘command ender’ routine uses CCBL3 to continue level 3 link 
scheduler processing. 


The link scheduler branches to ‘BNN path control in immediate’. 


‘Path control in immediate’ enqueues the PIU to the link inbound queue 
on the CUB. 


‘Path control in delayed’ selects the proper CPM-IN, using the FID1 or 
FID2 origin to locate the CUB or LUB queue. 


The CPM-IN processes the PIU and XPORTs the PIU to the channel 
queue to be sent to the host. 


Use the storage listing in Appendix C to answer the following problems. Do 
not check the answers in Appendix B until you have answered all of the 


questions. 
1. Which CUBs have a pending SNRM? 
2. Which CUBs are in session? 
_ 3. What are the SDLC address/ polling characters of the CUBs ‘ session? 
4. What are the network addresses of the CUBs in session? 
5. What are the addresses of the LUB control blocks of the CUB at 
X‘18C1C’? 
6. Dothe LUBs in question 5 have an SSCP/LU session? 
7. Do the LUBs in question 5 have an application/LU session? 
8. Locate and write down the pacing values of the LUBs at X‘183C0’, 
X‘183F4’, and X‘18428’. 
9. What are the local addresses of the LUBs in question 8? 
10. Using the formatted buffers in Appendix C, analyze the buffers at the 


following addresses: 
X‘1ATEO’ 
X‘1A83C’ 
X‘1A920’ through X’1ACFC’ 
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11. Using the formatted buffers in Appendix C, analyze the buffers at the 
following addresses: 


X*1A628’ 
X‘1A674’ 
X‘1B040’ 
X‘*1ADEO’ 
X1AE2C’ 
X‘1B0D8’ 
X*1LAE78’ 
X°1B254’ 
X‘1B124 
X‘1B170’ 
X‘1B1BC’ 
X°1B2A0’ 


Criterion 


If you missed more than two questions, you should review this section. 
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Local/Remote Link 


Upon completion of this topic, the student should be able to identify the 
local/remote link control block, the flow of data to activate, load, communi- 
cate, and closedown a remote NCP, and operands which affect performance. 


Objective 


At generation time, a PU macro is used to define a remote (link-attached) 
NCP to a local (channel-attached) NCP. The path to a remote requires the 
same activation as type 1 and type 2 physical units. Once the link is active, 
‘path control out? XPORT’s an outbound PIU to the PU generated station 
control block (SCB) by queuing the PIU to the SCB link outbound queue. 
Inbound PIUs are passed from the link scheduler to ‘path control in 
immediate’ at level 3. When ‘path control in immediate’ determines that the 
PIUs are from a remote to the host, the PIU is XPORTed to the channel 
intermediate queue of the CHB or COB. 


Activation of a Remote 
NCP 


If you compare the station control block (SCB) PU type 4 with the CUB PU 
type 1 and type 2, the fields are seen to be identical for the length of the type 
4 SCB. The type 1 and type 2 CUB has an extension added for a QCB for 
outbound PIU processing. PIUs with the remote subarea identification are 
not processed but XPORTed by ‘path control out’ directly to the SCB link 
outbound queue at SCBLOBH (X‘10). PIUs for the host are XPORTed 
directly to the channel intermediate queue of the CHB or COB. PIUs direct- 
ed to the remote are enqueued to the SCB link inbound queue at SCB offset 
X‘00’. Some of the main SCB fields are as follows: 


Station Control Block 
(SCB) PU Type 4 


X‘00’ 
X02’ 
X08" 
X*10' 
X*12° 
X‘14' 


X'16' 


Shifted address of the first element queued 

Shifted address of the last element queued 

SSCP/SCB CPM-IN task address 

Shifted address of the first element on the link outbound queue 
Shifted address of the last element on the link outbound queue 


Shifted address of the first element on the link outstanding queue. 
One to seven PIUs are transmitted on the link, but not ac- 
knowledged. 


Shifted address of the last element on the link outstanding queue 


X18’ SDLC addressing character of remote 

X‘18° Address of link control block (LKB) 

X'1C* Network address of resource (local subarea and element address). 
Remote subarea and element address is in the SVT. 

XIE’ Service seeking and contact poll commands 

X‘*20' Remote status 

X°22’ Transmission counter 

X‘24' Address of physical services 
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Operator issues a 
Vary Activate 
command for the 


link 
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HOST 


PIUs from the host can be directed only to the remote subarea specified in the 
PU macro SUBAREA operand. A local type 4 PU station control block 
(SCB) has no queue or task to process a PIU. The format of the type 1 or 
type 2 CUB of basically the same format has an extension input QCB for 
queuing PIUs from the host. All PIUs which are for a remote or which refer 
to a remote are directed to the local NCP physical services or are queued 
directly to the SCB link outbound queue for processing by the link scheduler. 


CHANNEL LOCAL LINK REMOTE 
CONTROLLER CONTROLLER 
Activate link 
Enables the link 
F 
FME 
Requests 


Initialization 


Contacted 


(IPL required) 
Load Initial 


Recognizes the 


SIM 


link as being 
active. 
Load Data 
nee 
: 
SNRM Remote NCP 


Contacted gets control 


(Loaded) 


Figure 8.1 Command Sequence to Activate a Remote 


Before PIUs can be directed to a remote, the link must be activated, contact 
established, and the remote loaded. Figure 8.1 illustrates the command 
sequence which is required between SSCP and the local NCP physical ser- 
vices, and between the NCP and the remote. 


The sequence of commands from SSCP to physical services is identical to the 
type 1 or type 2 PU. The response from the remote may be either a ‘request 
initialization’ (RQI) or the ‘nonsequenced acknowledge’ (NSA) of the type 1 
or type 2 PU. The contacted command from physical services in response to 
the RQI informs SSCP that the remote requires loading; the NSA specifies a 
warm start capability. , 


Host to Remote PIU 
Processing 


Remote to Host PIU 
Processing 


Remote NCP 


Local/Remote Link 


In response to an RQI, the SSCP obtains the remote load module and sends 
the load initial, load data, load final, and a second contact command. Physical 
services schedules a ‘set initialization mode’ (SIM) command and receives a 
‘nonsequenced acknowledge. (NSA). The ‘load initial’, ‘load data’, and ‘load 
final’ are transmitted to the remote. Physical services acknowledges receipt of 
the ‘contact’ by sending a ‘set normal response mode’ (SNRM) to the remote 
and a FME response to the SSCP, to acknowledge that the ‘contact’ com- 
mand was received. Now that the remote is operational, it can reply to the 
SNRM with an NSA. The NSA response results in a contacted command 
being sent to the SSCP. 


All of the responses from the remote are processed by the SSCP/PU connec- 
tion point manager in, with a task address at SCBTSKEP (SCB plus X‘08’). 
All responses from a remote directed to the host are XPORTed directly to the 
channel queue. Some replies and status are enqueued by link control to the 
SCB. 


Now that the remote is loaded, the same SSCP and application sessions are 
established in the remote as are established in the local. An SSCP/PSB 
‘activate physical’, ‘start data traffic’, ‘set state vector’, ‘activate link’, and 
other session command sequences must be established between the SSCP and 
remote elements. 


PIUs from the host are received by channel IOS and passed to ‘path control 
out’. ‘Path control out’ at level 3 validates the FIDO or FID1, verifies that the 
local/remote link is active, and XPORTs the PIU to the SCB link outbound 
queue (SCB plus X‘10). The link scheduler locates and transmits the PIU to 
the remote. 


The PIUs received on a link are passed at level 3 from the link scheduler to 
‘path control in immediate’. ‘Path control in immediate’ has a pointer to the 
control block which provided the poll request. The station type is at the 
control block address plus X‘24’. If the station is a type 1 or type 2 PU, the 
PIU is enqueued to the BNN connection point manager in (CPM-IN) queue. 
If the device is a type 4 PU SCB and the PIU is normal link traffic, the PIU is 
validated as FIDO or FID1 and XPORTed to the channel intermediate queue 
of the CHB or COB. If the remote had a failure, the SCB connection point 
manager in (CPM-IN) is triggered for error recovery. 


The remote NCP has basically the same facilities as the local NCP. The 
remote controller does not have a channel adapter and therefore does not 
have the channel adapter IOS. The link is serviced by the link scheduler and 
outbound PIUs are passed to ‘path control out’. ‘Path control out’ enqueues 
the PIUs to physical services, BNN CPM-OUT, or the BSC/SS processor. 
The same session control sequence is required among SSCP, applications and 
remote elements as was required in the local. 


Loading a Remote NCP The remote 3704 or 3705 controller includes a 
diskette which contains programs used to test the remote hardware and to 
load and dump the remote NCP. The diskette is prewritten with the configu- 
ration data set (CDS) file. This file must be configurated before the remote 
controller is used. The CDS defines the link to be monitored for communica- 
tion and the pointers to the diskette data sets. 
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Loading and dumping of a remote NCP is performed by the load/dump 
program that resides on the diskette. This program is loaded into the high 8K 
of storage when one of the following occurs: 


e Power is turned on 

¢ The load pushbutton on the remote console is pressed 
e The remote NCP terminates abnormally 

e Anerror occurred during a load or dump 

¢ Host issues a load or dump network command 


Before loading the load/dump program into high storage, the NCP checks to 
see if the high 8K of storage should be saved and written on the disk. Also, 
checks are made to see if any diagnostics or initial tests are to be executed. 
Figure 8.2 illustrates the format of the remote disk files. 


Load Program 1 


Initiai Tests 


Load Program 2 


Configuration Data Set File 
WRITER & LOADER 
(including zap) 


DCM & CDS 


| High 8K of Storage 


Figure 8.2 Remote Disk Format 


When the load/dump program is loaded into storage, control is passed to 
program level 1. External register X‘6B’ contains IPL flags; general register 6 © 
of program level 3 contains a line address for the load/dump program to 
monitor. This line must have been defined in the remote configuration data 
set (CDS) file. A byte in the CDS file entry determines if this line is to be 
used for loading and dumping of the remote NCP. This check prevents 
unauthorized loading and dumping of a remote controller. 


After the load/dump program is initialized, the program executes in levels 2 
and 3 performing link scheduler and SDLC functions. Level 1 is reentered 
when control is passed to the remote NCP after it is loaded. 


If a ‘load’ is to be performed, after the link is activated and the remote con- 
tacted, the host sends PIUs containing the remote version of the NCP to the 
local NCP. Physical services in the local determine that the PIU is a function 
management request and call the function manager. The FM router uses the 


Local/Remote Link 


RU of the PIU to select the remote PIU decoder routine from the appropriate 
FM table. 


The remote PIU decoder (CSDKRPD) determines that the request is a ‘load 
initial’. It sets up the station control block for the remote and sends a ‘set 
initialization mode’ (SIM) SDLC command to the remote. The load/dump 
program in the remote controller responds with the ‘nonsequenced 
acknowledgement’ (NSA). The NSA ends the run command in the local 
(CSDKRNT) and passes control to the SIM terminator (CSDKRST). The 
SIM terminator checks that an NSA was received and issues an XIO LINK to 
send the load. initial PIU to the remote controller. The ‘load data’ and ‘load 
final’ commands that follow are all processed through the local NCP’s physi- 
cal services to the remote PIU decoder (CSDKRPD), which issues XIO LINK 
commands and sends them to the remote controller. Figure 8.1 illustrates the 
sequence of commands for loading a remote NCP. 


After the load final PIU is sent, a contact is sent by the host SSCP to the local 
NCP. The local NCP issues a ‘contact poll’ to the remote controller (send 
SNRM). On receiving the SNRM, the remote load/dump program passes 
control to the remote NCP which has been loaded. The remote NCP re- 
sponds with an NSA to the local NCP. The local NCP sends a contacted 
response PIU back to the SSCP indicating that the remote is loaded. | 


Dumping a Remote NCP [If a printout of remote storage is to be made, 
the SSCP sends a dump request to the local NCP physical services, which 
forwards the ‘dump initial’, ‘dump data’, and ‘dump final’ network commands 
to the remote controller. Figure 8.3 illustrates the command sequences for a 
dump. 


The processing of the dump commands is similar to the load process using the 
remote PIU decoder (CSDKRPD) and the remote SIM terminator 
(CSDKRST). The dump data requests are sent to the remote load/dump 
program which returns the requested data area. The local NCP returns the 
dump data PIUs to the SSCP for writing to a host disk dump file. After the 
‘dump final’ command is sent to the remote, a ‘discontact’ command is sent to 
the local NCP to stop normal polling of the remote controller. 
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Figure 8.3 Command Sequence to Dump a Remote 


Link Failure to a Remote _ If a load is to be performed due to a permanent 
link failure, the SSCP activates the alternate link. Once the alternate link has | 
been activated, the load and dump process is the same as described above. 
Figure 8.4 illustrates the command sequence for a recovery from a link failure 
and loading of a remote NCP. 
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CHANNEL LOCAL REMOTE 
CONTROLLER CONTROLLER 


Link failure Load/Dump program 
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Inoperative (link) 
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| 

Load Data 
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NSA 


Load Final Load Final 


| 
| SNRM Remote NCP gets 


Contacted 
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Figure 8.4 Command Sequence for Alternate Link 


Remote Power Off 


The SSCP may power off a remote controller by issuing a ‘remote power off’ 
command to the local NCP physical services. Function management remote 
PIU decoder (CSDKRPD) sets up the SCB for the remote to send a SIM to 
the remote NCP. Upon receiving the SIM, the remote NCP link scheduler 
causes an abend condition to load the load/dump program. Figure 8.5 
illustrates the command sequence. 
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Figure 8.5 Command Sequence for Remote Power Off 
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The load/dump program responds to the local NCP with a ‘nonsequenced 
acknowledgment’ (NSA), causing the remote SIM terminator in the local to 
get control. The remote SIM terminator issues an XIO LINK to send the 
‘remote power off’ command to the remote controller. The load/dump 
program checks for a ‘remote power off’ command and, finding it, issues an 
OUT X‘79’ instruction to power off the controller. 


The type 4 PU station control block (SCB) represents the remote controller 
on a link. Control commands required to enable, load, dump, or power off a 
remote controller are all directed through physical services in the local NCP. 
Once the remote is active, the sessions must be established for the remote 
physical services, CUBs and LUBs as for the local. Session commands and 
data PIUs directed to the remote are XPORTed by ‘path control out’ in the 
local to the link outbound queue of the remote in level 3. PIUs from the 
remote are validated by ‘path control in immediate’ and XPORTed to the 
channel intermediate queue on the COB or CHB in level 3. 


Local/Remote Link 


Local/Remote Link Quiz Answer the following questions. Do not refer to the answers in Appendix B 
until you have finished the quiz. 


1. What type of physical unit defines a remote/local link? 
2. What type of control block is generated for a remote/local link? 


3. What are the two possible SDLC responses to an SNRM (other than a 
timeout)? 


Criterion 


If you made any errors, you should review this section. 
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Objective 


What is Data Link 
Control 


Upon completion of this topic, the student should be able to identify the 
control blocks, flow of data and operands which affect performance of link 
Operations. 


Data link control (DLC) provides the scheduling and control for link opera- 
tions. Data link control is made up of three main parts: 


1. Communications interrupt control program (CICP) 
2. Link scheduler 
3. Synchronous data link control (SDLC) 


The CICP interfaces with the background tasks and drives the link scheduler. 
The link scheduler schedules, initiates, and ends all SDLC link Operations. 
The SDLC transfers the data between the data buffers and the hardware 
scanner. : 


This topic covers data link control in relation to a full-duplex (FDX) link. 


The flow of control from initiation of the link scheduler to termination of the 
link scheduler involves the components covered in the previous sections. The 
physical services process the commands to ‘activate link’ and ‘contact’ the 
physical devices on the line. The ‘activate link’ initiates the link scheduler. 
As each ‘contact’ completes, the run terminator gets control, but the link 
scheduler is reinitiated for a new run command. After the contact commands 
the session initiation commands to physical units must be sent on the link to 
establish the session with the physical units. The session commands and 
responses are processed as data by the data link control support. 


The first pass through the service order table (SOT) issues a ‘contact poll’ 
(from a ‘contact’ command) for each physical device. After the first pass the 
run terminator reissues the XIO RUN, which remains in effect until a perma- 
nent error or deactivate link command. 


Once the link is operative, the service order table is used to locate a link 
outbound queue of a CUB or SCB. If no element is queued and the device 
session is established, the ‘receive’ leg is scheduled with a poll. With the 
‘receive’ leg now committed, the send ACB can search for a service order 
table entry with PIU to send to a station other than to the polled station. 


The first link outbound queue (in service order table sequence) sends one to 
seven PIUs depending on several factors. If there is only one PIU, only one is 
sent before going to the next SOT entry. In addition, there are two operands 
on the CUB or SCB which qualify the number of PIUs sent on a link. MAX- 
OUT specifies that one to seven frames may be sent before an SDLC re- 
sponse is required. PASSLIM specifies the maximum number of frames sent 
before going to the next entry in the SOT. The type 4 SCB PASSLIM may 
be set to 254 frames maximum on a full duplex link.. On a full duplex link, 
after each frame the ‘receive’ link is checked for a busy condition. If the 
‘receive’ leg is released, a poll is sent between frames to a device other than 
the one currently being transmitted to. 
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The LINE macro SERVLIM operand (default of 4) specifies the number of 
passes through the service order table for polling and addressing before 
special handling is scheduled. Special handling is a search for a command 
(contact, discontact, deactivate link, etc.). If one is found, one command is 
attempted before returning to normal data traffic scheduling. 


Any pass through the service order table without a PIU to send or with no 
incoming traffic from polling causes special handling to be scheduled immedi- 
ately. 


The PAUSE operand defines a time value for one pass through the service 
order table. If the time value has expired before the end of the service order 
table is reached, normal processing continues. If the time value has not 
expired, the link scheduler suspends service on the link until (1) the time 
expires or (2) a PIU is enqueued to a CUB to be transmitted on this link. If 
the link scheduler is triggered for sending a PIU, the PIU is sent, but no 
polling occurs until the time has expired. 


Each line is initially disabled for interrupts to level 2. When the line is ena- 
bled from level 3, the CCB is primed on each interrupt with the address of the 
next character service routine at CCB plus X‘00’ (CCBL2). When the 
sequence at level 2 is complete, a PCI to level 3 gives control to the routine 
specified at CCB plus X‘4C’ (CCBL3). The level 3 processing passes input 
to ‘path control in immediate’ and schedules the next poll. Output PIUs are 
retained on the link outstanding queue until an SDLC response confirms a 
good transmission; then the buffers are released. 


There are several control blocks generated from a LINE macro definition at 
NCP generation. In addition to the LINE macro, the GROUP macro- and 
SERVICE macro-generated control blocks are used by data link control. The 
following control blocks and key fields are of special interest: 


Line Group Table (LGT) The line group table (LGT) is generated by the 
GROUP macro. SDLC groups generate a shorter LGT (X‘17’ bytes) than 
the BSC/SS groups. Some of the primary fields are as follows: 


X‘00’ ~— Line group type. An X‘8C’ value is an SDLC primary station. 
An X‘8E’ indicates an SDLC secondary system. 


X‘0C’ LCD/PCF transmit initial value 
X‘OD’ LCD/PCF receive initial value 
X‘10° Command decode vector table address 


Link Control Block (LKB) The link control block (LKB) contains fields for 
scheduling link operations and for maintaining link, status information. The 
LKB is generated for each link from the LINE macro. The resource vector 
table (RVT) contains a pointer to the LKB. Some of the primary fields are as 
follows: 


X‘00’ = Shifted address to first element queued. 
-X‘02’ _— Shifted address to last element queued. 


X‘08’ Enable terminator task address at generation time. When the link 
is enabled by XIO LINK, the address is replaced by the address 
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of the run terminator. This task address is the only SDLC task 
pointer which changes from the generated address. 


X‘10’ Network address of the link. This network address is used at PIU 
plus X1E’ for ‘activate link’ and ‘deactivate link’ commands 
processed by physical services. 

X‘12’ Status of link. Bit 0 indicates an ‘active link’, bit 1 an ‘activate 
link in progress’, bit 2 indicates indicates ‘deactivate link in 
progress’. 

X‘13’ ~—Link type. Specifies this link is leased, switched, one or more 
type 1 PUs, one or more type 2 PUs, one or more type 4 PUs, 
and whether the link is primary or secondary. 

X‘24’ —‘ Address of adapter control block (ACB). 


Adapter Control Block (ACB) 


The adapter control block (ACB) is 


generated by a LINE macro. The ACB contains line control information and 
the status of input or output operations for SDLC links. At X‘24’ the link 
control block (LKB) has an address pointer to the only ACB for a half- 
duplex link or to the ‘receive’ ACB for a full-duplex link. At ACB plus X‘22’ 
is the address of the ‘transmit’ ACB for a full-duplex line. The ACB can be 
located from the line vector table (LNVT) using the line address. The ACB 
contains the link XIO block (LXB) from X‘00’ to X‘23’ and the character 
control block (CCB) from X‘24’ to X‘5C’. The fields are covered under the 
LXB and CCB which follow. 


Link X!1O Block (LXB) The.link XIO block (LXB) is generated as the first 
X‘24’ bytes of the adapter control block and contains the status of link 
operations. Some of the primary fields are as follows: 


X‘00’ Immediate control command flags 

X‘01’ I/O commands. The only valid commands are X’8D’ (enable), 
X‘30’ (run SDLC link), and X‘83’ (disable), X‘8F’ (dial). 

X‘06’ Command ending status and completion code status 

X‘OE’ Shifted address of first buffer of data received 

X‘10’ = Shifted address of final buffer of data received 

X14’ ~—s— Pass count 

X‘18’ _ Pointer to link control block 

X‘1A’ ~—_— Received block size (number of data characters stored) 

X‘1C’ _— Pointer to current service order table (SOT) for ‘receive’ 

X‘1C’ ‘Contact poll’ Samad executed (see X‘20’) 

X‘1E’ Duplex link pointer to ‘receive’ leg (‘transmit’ leg ACB only) 

X‘20’ ‘Pointer to current service order table (SOT) for ‘transmit’. 

X‘20’ Offset into SOT of current ‘contact poll’ device (see X‘1C’) 

X‘22’ Duplex link pointer to ‘transmit’ leg (‘receive’ leg ACB only) 


Character Control Block (CCB) 


The character control block (CCB) is 


NCP Release Data Flow 9.3 


Data Link Control 


9.4 


NCP Release Data Flow 


generated as bytes X*°24’ through X‘5C’ of an adapter control block and 
contains line control operations. Some of the primary fields as offsets from 
the ACB are as follows: 


X‘24’ Address of current level 2 character service routine 
X‘26’ Pointer to character service state address table 


X‘30’ —_ Line address for type 2 scanner. Bit control block (BCB) address 
if type 1 scanner. 


X‘34’ ~— Pointer to the line group table (LGT) 

X‘3C’ Address of current data byte being sent or received 

X‘40’ Address of current buffer . 

X‘4C’ Address of next level 3 routine to be executed 

X‘5B’ ‘Address expected in response (SDLC address / poll character) 


Line Vector Table (LNVT) The line vector table (LNVT) is generated 
from the CSB macro and initialized by the LINE macro. A different format is 
created for type 1 than for type 2 or 3 scanners. 


Type I Line Vector Table (LNVT) 


The type 1 line vector table (LNVT) generates an entry of X‘10’ bytes for 
each possible line address for a type 1 scanner. A 3705 generates 64 entries 
from address X‘800’ to X‘BFF’. A 3704 generates 32 entries starting at 
X‘800’. A line address of X‘00’ to X‘3F’ is multiplied by X‘10’, and added to 
X‘800’ to calculate the BCB address. The BCB is used by the level 2 routines 
in program support for the interface control word (ICW) used by a type 2 
scanner. An undefined line address has the rightmost bit set to 1 in the first 
halfword. If the bit is 0, the first halfword points to the adapter control block 
(ACB). | 


Type 2 or Type 3 Line Vector Table (LNVT) 


The type 2 or type 3 line vector table (LNVT) generates a two-byte entry for 
each possible line address (maximum=96) for each defined scanner (CSB 
macro). A single scanner generates 96 halfword entries from X‘800’ to 
X‘8BF’. Each subsequent CSB macro reserves an additional 96 halfwords. 
An undefined line address has the rightmost bit set to 1 in a halfword entry. 
A bit of 0 indicates that the halfword contains the address of the adapter 
control block (ACB) for this line. The first X‘20° entries from X‘800’ to 
X‘83F’ are always invalid because the first scanner has only 64 lines starting 
at line address X‘20’. 


If a line address is known for a type 2 or type 3 scanner, the LNVT entry can 
be calculated by multiplying the line address by 2 and adding X‘800°. The 
LNVT allows the level 2 routines to find the ACB (and CCB) for a line when 
only the line address is known. 


Bit Control Block (BCB) The bit control block (BCB) is a X‘10° byte 
control block which provides the same facility for a type 1 scanner as the 
ICW hardware provides for a type 2 scanner. A BCB is generated for each 
LINE macro defined for a type 1 scanner, and is placed as a valid entry in the 
type 1 line vector table (LNVT). 
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Service Order Table (SOT) The service order table (SOT) is generated by 
a SERVICE macro to identify the sequence of service to devices on a line. A 
pointer in the link XIO control block (LXB) at X‘1C’ points to the current 
entry in the table for service. All SDLC links, except the link of a 
local/remote or SDLC-switched, have a service order table. The table 
contains the following entries: 


X‘00’ Halfword of zero 
X‘02’ Maximum number of entries 
X‘03’ Number of entries in use 


XXX’ Four-byte entries with the leftmost 14 bits a negative offset to 
SOT Header. The rightmost 18 bits are the address of a SCB. 


XXX’ Last four-byte entry has an offset and address of zero. 


At the termination of the ‘activate link’ process, the enable terminator re- 
ceives control and issues the XIO LINK macro with the run command stored 
in the LXKBCMAND field of the LXB. The XIO macro causes an SVC level 
4 interrupt into the supervisor. The supervisor uses the SVC code to vector 
into the branch table for a pointer to the CICP at entry CXECMDCO. The 
CICP passes control to level 3 via a PCI level 3 interrupt. Level 3 is used to 
eliminate any interference while setting up to start the command. 


The CICP running in level 3 checks to see if the link is busy by checking the 
receive-CCB control field (CCBCTL) phase bits for 00. Finding the link not 
busy, CICP zeros out the status fields in the LXB. No check is made to see 
whether command initialization should be delayed. If no delay is required, 
the receive-CCB is checked for any outstanding status. 


Next, the transmit-CCB is checked for any outstanding status. With no 
outstanding status on either leg, the link’s PCF field is set to zero to prevent 
any level 2 interrupts on this line from changing any fields that will be set up 
now. CICP vectors into the command decode vector table, using the 
LGTCMD pointer from the line group table (LGT) and the command from 
the LXB. The pointer at the vector is loaded into the instruction address 
register (IAR), causing a direct branch to the link scheduler at entry point 
CXELNKSI. The entry point is the ‘run’ command initialization entry into 
the link scheduler. Here the phase bits (CCBCTL) are set to indicate com- 
mand active, then a branch is taken to the scheduler to schedule run com- 
mand activity. 


When scheduling run command activity, the link scheduler decides whether to 
schedule a poll or a data transmission. The first test determines whether the 
‘transmit’ leg of the link is busy. If not, the ‘receive’ leg is checked to see 
whether it is busy. With both legs of the link idle, the scheduler branches to 
the poll subroutine to schedule a poll operation. The poll operation is started 
by scanning the service order table (SOT) for a station control block (SCB) 
or common physical unit block (CUB) to poll. The scheduler first checks the 
service-seeking control flags (SCBSSCP) and the service-seeking output 
control flags (SCBOCF) to be sure that this entry has not already been polled 
or that a second level error recovery program is not in progress. If the station 
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has not been polled and there is no second level error recovery in progress, 
the scheduler proceeds to poll the station. 


Before the actual transmission of the poll frame, a test is made for the station 
type. Is the station a type 1, type 2 or type 4 physical unit? Type is checked 
so that the ‘receive’ buffer used to store the response can be set up properly 
for the type of FID. A branch is then taken to the ‘receive initialization’ 
subroutine (RCVINIT) to set-up the ‘receive’ leg to handle the response from 
polling. This routine prepares the ‘receive’ leg to monitor for flags, then 
returns to the scheduler. The scheduler sets up the ‘transmit’ leg to send an 
‘RR’ poll command (CCBCFLD). The CCB, if not already transmitting 
continuous flags, is set up to transmit a flag character. Returning from the 
transmit initialization subroutine, the scheduler sets the data length field in 
the CCB (CCBCHAR) to zero for the poll, and exits from the program level. 


The SDLC character service program sends a flag byte on the link. The 
program also prepares the CCBL2 pointer to send the address field from the 
CCB (CCBAFLD) at the next level 2 interrupt. When the complete poll 
frame has been sent, the scanner is set up to transmit continuous flags until 
the link scheduler finds the next service order table (SOT) entry that can be 
polled. The ACB is then queued to the ACB queue and a PCI level 3 inter- 
rupt is issued. The PCI level 3 interrupt causes the link scheduler to get 
control again, via the CCBL3 pointer, to poll the next entry in the service 
order table (SOT). 


The XIO LINK macro is used to put PIUs on the link outbound queue (LOB) 
to be transmitted down the link. The XIO LINK macro stores the pointer to 
the PIU in the LOB and checks for an active ‘run’ command. With a ‘run’ 
command already active, XIO LINK does not have to trigger the link schedu- 


ler. During its normal scan, the link scheduler finds the PIU on the LOB and 


sends it down the link. 


Entry to the link scheduler is at CSELNKX for normal scan. Before sending 
the PIU, the link scheduler checks to see if the ‘receive’ leg is busy as a result 
of the last poll. If the leg is busy, the link scheduler tries to select a CUB or 
SCB with data on its LOB. The current service order table (SOT) select 
pointer from the ‘transmit’ leg (LXBSEL) is used to get the station’s SOT 


pointer. A test of the station’s output control flags (SCBOCF) is made to see 


if the station is ready and data is waiting. If the station is not ready, the link 
scheduler advances to the next SOT select entry. With the station ready the 
link scheduler branches to the SENDPIU subroutine. 


The SENDPIU subroutine first checks the basic link unit (BLU) outstanding 
count (SCBOCL) defined by the MAXOUT operand and the pass count 
(CCBPASCT) defined by the PASSLIM operand. If the counts have been 
exceeded, SENDPIU returns to the calling routine (SELECT). SELECT 
increments the select pointer and continues to the next SOT entry except for 
a CUB or SCB MAXOUT condition. A local/remote link SOT pointer is not 
incremented until the PASSLIM operand value is reached. If the counts have 
not been exceeded, the PIU is sent. 


SENDPIU increments the BLU outstanding count, takes the PIU off the LOB 
queue and puts it on the link outstanding queue (LOS). Next an ‘I’ format 


~ BLU command is built and passed to the XMTINIT subroutine along with the 
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ending process pointer (CSELNKX). A branch is taken to the XMTINIT 
subroutine to initiate the transmission. The XMTINIT subroutine stores the 
ending processor address in the CCBL3 field and the BLU command in the 
CCBCFLD. | 


Level 2 interrupts are now disabled and a test is made to see if flags are 
already being transmitted. If so, XMTINIT loads the CCBL2 field with the 
address to the SDLC send address routine (CSBDLXZ). Level 2 interrupts 
are enabled again and a ‘transmit’ time-out is started. XMTINIT now returns 
to SENDPIU to complete the setup of the CCB for transmission. In the 
CCB, SENDPIU stores the character count (CCBCHAR), the pointer to the 
current buffer (CCBSTART), and the pointer to the first data character 
(CCBDATA). SENDPIU returns to the calling routine (SELECT). SE- 
LECT stores the SOT pointer in the LXB (LXBSEL) and EXITs from the 
program level. 


The SDLC character-service routines take over to transmit the PIU on the 
link. The link scheduler subroutine (XMTINIT) previously setup the CCBL2 
pointer to point to the ‘transmit address’ routine (CSBDLXA). When the 
scanner hardware finishes sending a flag character, a level 2 interrupt is 
generated to the ‘transmit address’ routine. This routine initializes the BCC 
field (CCBBCC), than passes the address field (CCBAFLD) and the next 
CCBL2 pointer (CXBDIXC) to the BCC accumulation routine. The BCC 
accumulation routine sends the address to the scanner, accumulates the BCC 
character, stores the CCBL2 pointer passed to it in CCBL2, and then EXITs 
from the program level. 


The next level 2 interrupt is to the ‘transmit control field’ routine 
(CXBDLXC). This routine sends the control character from CCBCFLD and 
tests the character count (CCBCHAR) for zero. If the count is not zero, 
CCBL2 is set up to transmit data (CXBDLXI). If it is zero, the CCBL2 is 
set up to transmit the first BCC character (CXBDLXB1). On the next level 
2 interrupt, with the CCBL2 pointer set to CXBDLXI, the character-service 
routine sends the data out on the link. This routine loops until all the data has 
been sent on the link. With no more data to send, this routine sets up the 
CCBL2 pointer to transmit the BCC character that has been accumulated in 
the CCB. 


The next level 2 interrupt transmits the rightmost byte of the BCC field 
(CCBBCC) in the CCB. The CCBL2 is set up to transmit the leftmost byte 
of the BCC field on the next level 2 interrupt. After the second BCC char- 
acter is transmitted, CCBL2 is set up (CXBDLXFF) to transmit a flag to end 
the frame. | 


On the next level 2 interrupt, a check made for half-duplex to see whether a 
turnaround is needed on the line. If no turnaround is needed, ‘frame 
transmitted’ status is stored in the CCB (CCBCMPCD) and the line is set to 
transmit continuous flags (LCD/PCF=9D). A branch is taken to QACBL3 
to queue the ACB to the ACB queue for level 3 processing and a PCI level 3 
is set. Returning from QACBL3, the CCBL2 pointer is set to ignore inter- 
rupts from the line (CSBDLIDL) before EXITing from the program level. At 
this point, one PIU has been sent on the link. | 
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The PCI level 3 interrupt gives control back to the link scheduler at entry 
CXELNKX, via the CCBL3 pointer. The ‘transmit leg busy’ flag is reset and 
a check is made to see if the last frame transmitted was an ‘I’-format frame. 
If not, the frame must have been in ‘S’ or ‘NS’ format, so execution returns is 
to the scheduler at entry CKELNKSX to continue link activity. 


A poll frame has been sent down the link. The correct offset for the type of 
FID has been stored in the CCB (CCBOFSET), based on the secondary 
station type, and the ‘receive’ leg CCBL2 pointer has been set to monitor for 
flags. The CCBL3 pointer has been set up with the normal read-end proc- 
essor address (CXELNKR). | 


When the first flag character is received, the ‘monitor for flags’ routine sets 
CCBL2 to receive the address (CXBDLRA). The hardware in the scanner 
handles any other flags received without causing any level 2 interrupts. The 
next level 2 interrupt comes with the first nonflags character received. This 
character should be the address field of the frame. The ‘receive address’ 
routine (CXBDLRA) checks the character received to see if it is the address 
expected. If it is not, then the link is reset to monitor for flags again. If the 
character is the expected address, the address is stored in the CCB 
(CCBAFLD). The BCC (CCBBCC) is initialized next and the CCBL2 
pointer is set to receive the control field (CXBDLRC). Before EXITing from 
the program level, the BCC is accumulated for the address field which was 
received. 


The next level 2 interrupt gives control to the control field routine 
(CXBDLRC). If the character received was a flag, a format error has oc- 
cured. The status is set to indicate format exception and the ACB is queued 
back for level 3 processing. If the ACB cannot be queued back for process- 
ing, ‘block overrun’ status is set and the remainder of the frame is flushed. If 
the character received is the control field, tests are made for the frame format. 
If the frame is an ‘I’ format, a buffer is leased and initialized. The CCBL2 
pointer is set to receive data (CXBDLRI) before EXITing from the program 
level. | 


The ‘receive data’ routine accepts characters until a flag is received. The 
characters are stored in the buffer leased by the control field routine 
(CXBDLRC). If more buffers are needed, buffers are leased one at a time. 
When the flag character is received, the pointer to the data buffers is stored in 
the LXB (LXBDATAP). Next, three checks are made, testing for: (1) 
correct BCC for this frame, (2) the expected address, and (3) final frame. If 
this is not the final frame, the ACB is queued back to level 3 to process this 
frame and the CCB is set up to receive the next frame, starting with the 
address field (CXBDLRA). If this was the final frame (P/F bit on), the 
transmitting terminal sets ‘poll/final’ status and queues the ACB back to level 
3 to process the frame. 


The return to the link scheduler is via CXKELNKR from the CCBL3 pointer. 
If the frame received is an ‘I’ format, a branch occurs to PROCIFMT to 
process the frame. PROCIFMT computes the frame length and sets the data 
offset and counts in each buffer. The last buffer count is adjusted for the 
BCC characters that were stored. The total data count is stored in the NCP 
buffer prefix and a test for station type is made: type 4 or not type 4. Asa 
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result of the text, a branch is taken to the appropriate path control routine to 
route the PIU to its destination. Before returning to normal scheduling, the 
N(C) count is updated by 1. 


The ‘run’ command is ended by triggering the link process queue in the LKB. 
The task pointer in the link process queue is for the ‘run terminator’ task. 
There are only six valid reasons for ending the run command: » 


1. Reset immediate (‘deactivate link in progress’, or ‘contact’ command) 
Permanent link error (hardware or XMIT error) 


Station counters overflow 


2 
3 
4. Buffer pool end 
5. Valid response or ERPs exhausted on ‘contact poll’ 
6 


Unrecoverable station error during poll 


When the SDLC character-service routines uses PCI to return to level 3 for 
processing, the link scheduler checks the link status to see if ‘run termination’ 
is required. If ‘run termination’ is required, (CXELNKSS) the ‘stop run’ 
command is set in both of the CCB’s (CCBCTL) for a full-duplex link. 
When both legs of the link become idle, the link scheduler ENDRUN su- 
broutine triggers the run terminator task. 


Based on the error status received, the ENDRUN subroutine flushes the LOB 
and LOS queues. For hardware or transmit error status, the ENDRUN 
subroutine flushes the LOB and LOS for all stations on the link. All PIUs on 
the station’s LOB and LOS are set with ‘path error’ status, and put on the link 
inbound queue for that station. The link inbound queue gets triggered along 
with the run terminator task. For this type of error, the ‘run’ command is not 
reissued. 


For other exceptions, only the current stations LOB and LOS queues are 
flushed. Again, all the PIUs on the current station’s LOB and LOS are set 
with ‘path error’ and are put on the station’s link inbound queue. The link 
inbound queue is triggered along with the run terminator task, but in this case 
the run terminator reissues the RUN command when the task finishes its 
processing. 


The run terminator determines the reason for termination and the appropriate 
routine is called to handle the status. In an example of a permanent link 
error, the link is set inactive (LKBSTAT), the ‘active links count’ is decre- 
mented by 1, an ‘inoperative’ request is built and sent to the SSCP, and an 
MDR record is returned to the host. All the stations on the link are checked 
for FM data requests and if any are found they are returned to the SSCP with 
an error indication. All stations are left with ‘inoperative’ and ‘poll skip’ flags 
on. 


The link scheduler is initiated for this link by an ‘activate link’ command 
addressed to NCP physical services. NCP physical services identifies the link 
to be activated in the PIU RUINA field, and an ‘enable’ is processed for 
nonswitched links. 


The link scheduler has a three-part cycle: 
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1. SERVLIM data passes are made through the service order table as long 
as one PIU is sent or received per pass. The first pass without a PIU 
transfer invokes part 2. 


2. The physical units are searched for a contact command to be processed. 
The search begins with the first physical unit following the last unit 
serviced for a contact command and ends when a command has been 
serviced or all physical units have been scanned. 


3. If in the last data pass (see point 1), the time specified in the PAUSE 
operand had not expired, the link scheduler waits until (a) a PIU is 
enqueued for a PU on this link and then transmits only; or (b) the time 
expires to begin polling. 


The flow of an ‘activate link’ for an SDLC link is illustrated in Figure 9.1. 
The numbered items that follow identify the flow of the ‘activate link’ com- 
mand and processing that takes place. 


LEVEL 3 LEVEL 5 LEVEL 3 LEVEL 2 


PSB LK x ACB 
alg a 
PROCESS --4 CCBL3 
SY vE \ | CCBL2 
ye” 
7 \ 
‘CCBL2 
CHAR 
M SERV 
* (CC PQ) 
OX MDEND| 
Say @ (CCPSAVE) 
) ps 
XPORT te 
IN 


Figure 9.1 Activate Link Command Flow 


1. At channel stop, IOS passes the PIU to path control via a branch. 


2. Using the PIU DAF to access the SIT, SVT and RVT, path control 
enqueues the PIU to NCP physical services. 


3. The PSB task is dispatched (PSB CPM-OUT), which calls the function 
management router. 


4. Using RUIBT1 and RUIRC2 (bytes 1 and 2 of the RU), the ‘function 
management router’ selects and calls the ‘activate link’ processor. 
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‘Activate link’ enqueues the PIU to the LKB, sets the LKB task pointer 
to ‘enable terminator’, sets ‘activate link in progress’, and issues ‘enable 
XIQO’. 


Command decoder selects the proper initialization routine for ‘enable’. 


CCBL3 is set for the proper return from level 2, the ICW or BCB is set 
to ‘data terminal ready’, and CCBL2 is set to the proper level 2 routine 
to wait for ‘data set ready’. 


At ‘data set ready’, level 2 enqueues the ACB on the ACB queue 
(CCPQON) and issues a PCI to level 3. 


CCPSAVE contains the address of the command ender, which gives 
control to the CCBL3 pointer. 


The LKB is triggered, which schedules the ‘enable terminator’ task. The 
enable terminator task changes the LKB task pointer to ‘run terminator’, 
sets ‘link active’, and issues ‘run XIO’. 


NCP physical services CPM-IN sends a response to the channel queue 
for routing to the host. 


The command decoder resolves the link scheduler as the initialization 
routine for ‘run XIO’. 


The link scheduler begins polling and selection for this link until the 
termination of the run command. 


Should the ‘run’ command terminate, the ‘run terminator’ is dispatched 
because of the LKB task pointer. 


Answer all of the following questions before checking the answers in Appen- 
dix B. 


I. 
2. 


What command invokes the link scheduler for a specific link? 


What two conditions restrict the number of passes through the service 
order table for data service? 


When a level 2 scanner interrupt occurs, where can you find the address 
of the level 2 routine to be executed? 


When a level 3 PCI is issued by a level 2 scanner routine, where can you 
find the address of the level 3 routine to be executed? 


Where is the identifier of the current physical unit to be serviced by a 
contact poll? 


Where can you find the identification of the current ‘contact poll’ 
command being executed? 


What are the addresses of the LKBs of the active links? 


What are the addresses of the LKBs of the switched links and non- 
switched links? 


What are the addresses of the LKBs of the half-duplex links and the 
full-duplex links? 
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If you missed more than one question, you should review this section. 
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Upon completion of this topic, the student should be able to identify the main 
components of the BSC/SS processor, the major control blocks, and flow of 
data in the modules. 


The BSC/SS processor is that part of the NCP that processes requests for 
BSC/SS resources. Instead of the PIU, the basic unit of work is the basic 
transmission unit (BTU). Therefore, the BSC/SS processor must convert a 
FIDO PIU received from the host to a BTU and convert a BTU destined for 
the host to a FIDO PIU. 


Processing within the BSC/SS processor is totally different from SDLC 
support for SDLC resources in boundary network node support. The routing 
of information to a BSC/SS resource includes the system router, command 
processor, work scheduler, I/O line task (including I/O line subtasks), 
character-service routines, and, if a type 1 scanner is defined, bit-service 
routines. Also, in addition to using a BTU instead of a PIU, many of the 
queues and control blocks are different. 


This topic presents the data format, control blocks, components, and data 
flow used in the BSC/SS processor for communicating with BSC/SS resour- 


ces and BSC/SS supporting routines. 


Block Control Unit (BCU) When the BSC/SS router receives a FIDO PIU, 
the PIU/BTU converter builds the block control unit (BCU). The BCU 
consists of the first buffer prefix, event control block, a workarea, and the 
basic transmission unit (BTU). The format preceding the BTU is similar to 
the PIU prefix area. The BTU contains 14 bytes of control information from 
the FIDO and may contain text. The BCU may be contained in one buffer or 
in many buffers, depending on the size of the buffers and the amount of text 
in the BTU. 


The major areas of the block control unit (BCU) are: 


X'O00' Buffer prefix 

X'04' Event control block 
X'OC' Work area 

X'14' Basic transmission unit 


The following are the fields of the basic transmission unit (BTU), which is 
contained within the block control unit (BCU). Offsets are from the begin- 
ning of the NCP buffer. 


X‘14’ Origin address field (always host resource, FIDO X‘12’) 


X‘16’ Destination address field (always nonhost resource, FIDO 
X‘10’) 


X‘18’ Sequence number (FIDO X‘14’) 
X‘1A’ System and extended BTU response, (FIDO X‘20’) 
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X‘1C’ BSC/SS BTU command and modifier, (FIDO X‘1C’) 
X‘1E’ Function flags (FIDO X‘1E’) 
X*20’ Text length (FIDO X‘16’ minus RH length of 3) 
» OPP e User data (FIDO X‘22’) 
BTU commands and modifiers are covered later in this topic. 


Resource Vector Table (RVT) The BSC/SS portion of the RVT contains 
an entry for each LINE, CLUSTER, TERMINAL, and COMP macro in the 
BSC/SS portion of the NCP generation. Each LINE macro causes an entry 
to be built describing the type of entry and containing a pointer to the LCB 
representing that line. Each TERMINAL, COMP, or BSC/SS CLUSTER 
macro causes an entry to be built describing the type of entry and containing 
a pointer to the DVB representing that entry. The entries are built as the 
macros are encountered in the generation. 


The format of the resource vector table (RVT) was described in the section 
on path control. 


Device Base Control Block (DVB) The device base control block (DVB) 
contains an input QCB for the device input queue and a work QCB for the 
device work queue, as well as all parameters needed to operate a device. One 


DVB is built at NCP generation time for each CLUSTER, TERMINAL, and 


COMP macro coded (except for CLUSTER macros coded without the 
GPOLL operand). The DVB may have one or more external extensions, 
depending on the type of device and the features of the device represented. 


Some of the Key fields of the DVB are as follows: 
X‘00’ ~=—s Device work QCB 
X‘08’ Device input QCB 
X‘18’ —Block-handler status and address pointer 
X‘1C’ Device resource ID 
X‘1E’ Device features 
X‘2C’ _Service-seeking control block 
X‘32’ _—_— Polling /addressing extension 
X‘36’ ~—s— Polling extension 


There are variable extensions to the DVB, depending upon the options 
selected when the generation definition is coded. Following are the control 
block extensions to the DVB (offsets to the extensions, if included, are in the 
DVB from X*‘27’ to X‘2A’. The format and values of the extensions can be 
found in the IBM 3704 and 3705 Program Reference Handbook under 
‘DVB’.): 


BHR Block handler routine extension 
BUE Switched backup extension 
CGP _ Cluster general poll extension 


CIE Callin extension 
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COE Callout extension 
DAE Device addressing extension 


Line Control Block (LCB) At NCP generation time, a line control block 
(LCB) is built for each BSC/SS line connected to the controller. The LCB 
contains information required for scheduling line operations. The LCB also 
has fields for maintaining line significant status information and three queue 
control blocks: (1) line I/O queue, (2) line work queue, and (3) the suspend- 
ed sessions queue when the LCB represents a multipoint line. Depending 
upon the line type, the LCB may have nonswitched point-to-point, multi- 
point, or switched extension. 


Some of the key fields of the line control block (LCB) are: 
X‘00’ Line I/O QCB 
x14’ Line work QCB 
X‘24’ Pointer to the adapter control block (ACB) 
X28’ Pointer to the line type command table (LTCT) 


X‘2C’ Pointer to the device (DVB) currently connected over the line 
X34’ Subtask sequence pointer 
X‘36’ LCB features, status, etc. 


X42’ Resource ID 
X44’ Multipoint extension and BSC/SS session definitions 
x44’ Switched extension 


Line Type Command Table (LTCT) The LTCT contains the system 
command table, the offset table, and a collection of subtask sequence tables. 
The system command table is a table of all valid BTU command/modifier 
combinations. The line work scheduler finds the position in the system 
command table corresponding to the command and modifiers specified in the 
BTU. The corresponding position of the offset table gives the offset to the 
appropriate entry in the subtask sequence table. 


BTU commands and modifiers are covered later. 


Adapter Control Block (ACB) At NCP generation, an ACB is built for 
each line defined in the NCP. A BSC/SS ACB contains an input/output 
block (IOB) and a character control block (CCB). All ACBs are located in 
the first 64K of storage. 


The ACB fields are as follows: 


-X'03' Retry count for dialout 
-X'0O2' Address of dialout line 

for auto call 
X'OO0' Input/output block (IOB) 
X24" CHhAvaActer COontrel block: -(CCB:) 


Input/output Block (IOB) The input/output block (IOB) contains the 
command and modifier to indicate the I/O operation to be performed. The 
IOB also contains status fields to indicate the outcome of the operation, and 
pointers to the beginning point and ending point of data sent or received, 

if any data is present. 
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Some of the key fields of the input/output block are: 
X‘00’ ~==Flags, I/O command and modifiers 
X‘OE’ ‘Pointer to first buffer in the block 
X‘10’ _—‘ Pointer to last buffer in the block 
X‘18’ ~~‘ Pointer to the line control block (LCB) 
X‘20’ _— Partitioned emulation (PEP) flags 


Character Control Block (CCB) The character control block (CCB) 
contains current information on the physical operation of the line and the 
data being transferred to or from the line. Some of the contents of the CCB 
are a pointer to the translate/decode table, a CCBL2 pointer, a CCBL3 
pointer, and counters that maintain the position of data being accessed within 
buffers. 


Some of the key fields of the CCB are as follows: 
X‘24’ Address of current level 2 character-service routine (CCBL2) 


X‘30’ —_ Line address (type 2 or 3 scanners) or bit control block (BCB) 
address (type 1 scanner) 


X‘34’ —_— Pointer to line group table (LGT) 
X‘38’ Current operational status 


X‘46’  Leftmost byte of transmit translate table (rightmost byte is 
character to be translated) 


~ X‘4C’ ~~‘ Address of next level 3 routine (CCBL3) 


Line Vector Table (LNVT) The line vector table (LNVT) is generated 
from the CSB macro and initialized by the LINE macro. A different format is 
created for type 1 than for type 2 or 3 scanners. 


Type 1 LNVI 


The type 1 line vector table (LNVT) generates an entry of X‘10’ bytes for 
each possible line address for a type 1 scanner. An operand of 
MODEL=3705 generates 64 entries from address X‘800’ to X‘BFF’. An 
operand of MODEL=3704 generates 32 entries starting at X‘800’. A line 
address of X‘00’ to X‘3F’ is multiplied by X‘10’, then added to X‘800’ to | 
calculate the BCB address. The BCB is used by the level 2 routines in pro- 
gram support of the [CW used by a type 2 scanner. An undefined line 
address has the rightmost bit set to 1 in the first halfword. If the bit is 0, the 
first halfword points to the adapter control block (ACB). 


Type 2 or 3 LNVT 


The type 2 or 3 line vector table (LNVT) generates a two-byte entry for each 
possible line address (96) for each defined scanner (CSB macro). A single 
scanner generates 96 halfword entries from X‘800’ to X‘8BF’. Each subse- 
quent CSB macro reserves an additional 96 halfwords. An undefined line 
address has the rightmost bit set to 1 in a halfword entry. A bit of O indicates 
that the halfword contains the address of the adapter control block (ACB) for 
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this line. Because the first scanner has 64 lines starting at line address X‘20’, 
the first X‘20’ entries from X‘800’ to X‘83F’ are set as invalid. 


If a line address is known for a type 2 or 3 scanner, the LNVT entry can be 
calculated by multiplying the line address by 2 and adding X‘800’. The 
LNVT allows the level 2 routines to find the ACB (and CCB) for a line when 
only the line address is known. 


Bit Control Block (BCB) The bit control block (BCB) is a X‘10’ byte 
control block which provides the same facility for a type 1 scanner as the 
ICW hardware provides for a type 2 scanner. A BCB is generated for each 
LINE macro defined for a type 1 scanner and is a valid entry of the type 1 
line vector table (LNVT). 


Service Order Table (SOT) The BSC/SS service order table (SOT) is 
generated by a SERVICE macro to identify the sequence of service given to 
devices on a multipoint line. A pointer in the line control block (LCB) at 
X‘4C’ points to the current entry in the table for service. All BSC/SS multi- 
point lines have a service order table, which contains the following entries: 


X‘00’ Maximum number of entries 
X‘01’ Number of entries in use 
X‘02’ Reserved 


X‘04’ ~—s— Four-byte entries of address pointers to the DVBSTAT field of 
the DVB for a device in the SOT. More than one entry can point 
to the same DVB. 


X‘xx’ Last four-byte entry has a negative offset to the first entry in the 
SOT in the first two bytes, and zeros in the last halfword. 


Processing within the BSC/SS processor is totally different than in the SDLC 
support for SDLC resources. The routing of information to a BSC/SS 
resource includes the system router, command processor, work scheduler, 
input/output line task (including input/output subtasks), character-service 
routines, and if required, bit-service routines. 
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Figure 10.1. BSC/SS Processor Components 
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This section describes the BSC/SS processor components, providing informa- 
tion about the functions each component performs, the control blocks each 
component uses, and the manner in which each component passes control to 
the next. Figure 10.1 illustrates the components and processing flow. 


System Router The system router receives control and data PIUs from 
‘path control out’ via a branch. The system router branches to the PIU/BTU 
converter and, after conversion, control is returned to the system router. The 
system router resolves the BCU resource ID using the BSC/SS portion of the 
RVT. From the RVT, the system router obtains resource type information 
and the address of the control block representing this resource. The control 
block may be a device base control block (DVB) or a line control block 
(LCB). A DVB represents a terminal, component, or a BSC/SS cluster 
(these are considered to be device-type resources). An LCB represents a line 
(nondevice). 


If the resource is not a device, the system router enqueues the BCU on the 
nondevice input queue. There is only one nondevice input queue, the address 
of which is in the extended halfword direct addressable (HWE) at X‘2C’. 


If the resource is a device, the system router enqueues the BCU on the input 
queue of the DVB representing that resource. If the command and modifier 
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for the device indicate a critical control command (bit 1=1), the BTU is 
enqueued on the devices input queue ahead of data and noncritical control 
commands. The ENQUE macro used contains the ACTV=YES operand 
which results in a trigger. 


Nondevice Command Processor If the system router enqueues a BCU 
on the nondevice input queue, the nondevice command processor is triggered. 
The nondevice command processor dequeues the BCU from the nondevice 
input queue and processes the nondevice command contained within the 
BCU. 


Device Command Processor If the system router enqueued a BCU on 
the input queue for a DVB, the device command processor is triggered. The 
device command processor validates the BTU command and modifiers, 
dequeues the BCU from the DVB input queue, enqueues it to the DVB work 
queue, and triggers the line work scheduler. 


Line Work Scheduler The line work scheduler uses the BTU command 
and modifiers as a search argument against the line-type command table 
(LTCT). In the LTCT, the chain of subtasks necessary to process the BTU 
command and modifiers is found. The line work scheduler also dequeues the 
BCU from the DVB work queue, enqueues it to the line I/O queue, and 
triggers the line I/O task. 


Line 1/O Task The line I/O task is made up of the sequencer and line I/O 
subtasks. 


The sequencer simply gives control sequentially, as required, to the line I/O 
subtasks contained in the selected chain. 


The line I/O subtask chains are made up of pairs of subtask initiators and 
subtask terminators (different pairs according to the BTU command and 
modifiers), plus a chain terminator (read or write version). 


Each I/O subtask initiator stores an IOB command in the IOB (contained in 
the ACB for a BSC/SS line) and issues an XIO macro to pass control to the 
communications control program (CCP), which runs in level 3. 


After the CCP and level 2 processing is completed for a given IOB command, 
each I/O subtask terminator gets control when the line I/O sequencer is 
triggered by the CCP. The I/O subtask terminator checks to see if the 
command completed successfully; if so, the terminator passes control back to 
the sequencer, which gives control to the next I/O subtask initiator or the 
chain terminator for this chain. 


The chain terminator updates the response field in the BCU and issues a 
TPPOST macro which branches to the BTU/PIU converter. The converter 
- then passes the PIU to the channel adapter I/O supervisor. 


Communications Control Program The BSC/SS CCP is made up of (1) 
the command decoder, (2) the command initializer, (3) the command ender, 
and (4) the BSC/SS service-seeking module. 


The command decoder receives control from the XIO macro issued in an I/O 
subtask initiator. The decoder selects the proper initialization routine by 
- using the command that was placed in the IOB. The command decoder then 
passes control to the command initializer. 
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The command initializer initializes the CCB (contained in the BSC/SS ACB) 
and the communication scanner in whatever way is necessary to accomplish 
the level 2 processing for the IOB command. When the command initializer is 
finished, level 2 interrupts begin to occur on this line for the IOB command. 


When level 2 has finished processing the IOB command, the command ender 
receives control via a level 3 PCI initiated by level 2. The command ender 
checks whether a good completion occured; if so, it triggers the line I/O task. 


Character Service Program (CSP) The CSP processes level 2 interrupts 
from the communications scanner. Processing initially begins according to 
how the command initializer sets up the CCB level 2 pointer. From then on, 
CSP updates the CCBL2 pointer as required. For a type 2 scanner (CSB 
macro-coded with an operand of TYPE=TYPE2), the CSP moves a character 
at a time into the scanner’s ICW for a given line (for ‘write’ operations) or 
removes a character at a time from the ICW for a given line (for a ‘read’ 
operation). For a type 3 scanner (CSB macro coded with an operand of 
TYPE=TYPE3), the data characters are transferred by cycle steal to the end 
of an NCP buffer or end of block. When CSP processing is complete for an 
IOB command, a level 3 PCI is issued to pass control back to the CCP. 


Bit Service Bit-service routines are included in the NCP for type 1 commu-_ 
nications scanner support only. The bit-service routines emulate the type 2 
scanner hardware (serializer/deserializer, ICW, and related functions) not 
included in the type 1 scanner. To accomplish this emulation, the bit control 
block (which takes the place of the ICW) is included in the NCP if a CSB 
macro is coded with an operand of TYPE=TYPE1 For each level 2 bit- 
service interrupt, the bit-service routines move/remove one bit at a time to 
the type 1 scanner, and cause the scanner to present a character-service level 
2 interrupt when required. 


The basic transmission unit (BTU) is the unit of transfer within the BSC/SS 
processor. Data that passes between the host and the BSC/SS processor 
must be converted between the PIU and the BTU formats. In the buffer, the 


~ BTU is contained within the block control unit (BCU). 


For data transfer to or from the BSC/SS resources, the BSC/SS processor 
uses three units of transfer: block, message, and transmission. 


A block is the smallest unit recognized by the network control program. For 
SS devices, the data between two end-of-block (EOB) characters; for BSC 
devices, the data between a start-of-text (STX) or start-of-header (SOH) 
character and an end-of-transmission block (ETB). 


A message for SS devices is the same as a transmission, that is, the data 
between a sStart-of-data (circle D) and end-of-block (EOB), end-of- 
transmission (EOT); for BSC devices a message is the data between a start- 
of-text (STX) or start-of-header (SOH) character and ended by an end-of- 
text (ETX) character. 


A transmission for SS devices is the same as a message. For BSC devices, a 
transmission is ended by an end-of-transmission (EOT). 


For large amounts of data coming from a terminal, the BSC/SS processor can 
run in subblocking mode. The BSC/SS processor passes data to the host as a 
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subblock before receiving an EOB, ETX, or EOT. Subblocking is in full 
multiples of NCP buffers, as specified on the TRANSFER operand of the 
LINE macro, and CUTOFF specifies the number of subblocks before the 
data is flushed. The BSC/SS processor automatically sends data to the host 
on an EOB or ETX. 


There are five BTU commands that are used with all BSC/SS devices. The 
commands are: ‘invite’, ‘contact’, ‘read’, ‘write’, and ‘disconnect’. Even 
though the physical operation may be different for each device, the same 
commands are used. Each of these commands is discussed in detail later in 
this manual. 


The ‘invite’ and ‘contact’ commands establish a BSC/SS session. _ The ‘invite’ 
command implies a ‘read’. The ‘read’ and ‘write’ commands transfer data 
between the host and a device. The ‘disconnect’ command ends a session. By 
the use of command modifiers a number of commands can be combined into 
one request from the host. 


There are two other commands the host can send to the BSC/SS processor: 
‘control’ and ‘test’. The ‘control’ command is used to alter or examine the 
status of a line or device. The ‘test? command is used to test a BSC/SS device 
or line. The online line test (OLLT) tests BSC/SS lines; the online terminal 
test (OLTT) tests BSC/SS terminals. For these tests, the text portion of the 
BTU contains interpretive commands. 


The BTU response information is contained within the system response byte 
of the BTU and the extended response byte of the BTU. The system re- 
sponse byte identifies a response as an error response or normal response. 
The system response byte also contains the phase (0, 1, 2, or 3) to which this 
response applies and the system response code. The extended response byte 
contains the initial status of the line and the final status of the line. 


The BTU commands given below may be found in IBM 3704 and 3705 
Program Reference Handbook (GY30-3012), Section 3: BTU commands and 
modifiers. 


Contact Command The ‘contact’ has a BTU command of X’06’ with no 
modifiers. The ‘contact’ does not imply any data transfer, but only assures 
that a connection is available for data transfer. When a response to a 
‘contact’ is received by the host, the host may then issue either a ‘read’ or 
‘write’ command. Control commands, such as ‘reset device queues’ or ‘reset 
immediate’ can request termination of a ‘contact’ command. 


Invite Command ‘Invite’ has a BTU command of X‘05’, with several 
modifiers available to qualify the ‘invite’, as follows: 


X‘00’ ~—s Invite normal. Unit of data for this command (block, message or 
transmission) is specified on the NCP macro defining the device. 
Default is block. 


X‘01’ ~—s Invite block. Unit of data for this command is a block. Ended by 
EOB. 


X‘02’ Invite message. Unit of data for this command is a message. 
Ended by ETX (BSC) or EOT (SS). Message and transmission 
are the same for SS. 
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X‘03’ Invite transmission. Unit of data for this command is a transmis- 
sion. Ended by EOT (BSC). 


X‘04’ ~=Invite transmission with disconnect. Executed as an ‘invite 
transmission‘ command followed by a ‘disconnect’ command. 


X‘05’ Invite with auto restart. Executed as unbounded series of ‘invite 
- with disconnect’ commands. This command must be terminated 
with a ‘reset’? command. 


X‘06’ ~=Invite perpetual. Valid only for clusters. Executed as an un- 
bounded series of ‘invite transmission’ commands with no inter- 
vening ‘disconnect’ commands. 


If an ‘invite’ is pending (no response from the terminal), and data is available 
to send to the device, the ‘invite’ can be terminated by control commands of 
‘reset invite’, ‘reset conditional’, or ‘reset at end of command’. 


A ‘write’ to a BSC 3270 occurs without a reset of the ‘invite perpetual’. 


Read Command ‘Read’ has a BTU command of X‘01’ with several modifi- 
ers, aS follows: 


X‘00’ Read normal. Unit of data for this command (block, message, 
transmission) is specified on the NCP macro which defines the 
device. Default is block. 


X‘01’ Read block. Unit of data for this command is the block. Ends 
with an EOB. 


X‘02’ Read message. Unit of data for this command is the message. 
Ends with an ETX (BSC) or EOT (SS). The message and trans- 
mission are the same for SS. 


X‘03’ Read transmission. Unit of data for this command is a transmis- 
sion. Ends with an EOT (BSC). 


X‘04’ = Read transmission with disconnect. Executed as a ‘read 
transmission’ command followed by a ‘disconnect’ command. 


X‘05’ ~=Read with invite. Executed as a ‘read transmission with 
disconnect’ followed by an ‘invite normal’ command. 


The read command can be terminated by a ‘reset device queues’, ‘reset 
immediate’, ‘reset conditional’, or ‘reset at end of command’. 


Write Command ‘Write has a BTU command of X’02’ with several modi- 
fiers, as follows: 


X‘00’ ~=Write normal. Unit of data is one block. Ended by an EOB. 


X‘01’ Write with end-of-message. Unit of data is one block followed 
by the appropriate control sequence for an end of message. 


X‘02’ Write with end of transmission. Unit of data is one block 
followed by the control sequence for end of transmission. 


X‘03’ Write with disconnect. Executed as a ‘write transmission’ 
command followed by a ‘disconnect command’. 
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X‘06’ Write with read. Executed as a ’write with end of transmission’ 
followed by a ‘read’ command. 


X‘07’ Write with invite. Executed as a ‘write with end of transmission’ 
followed by a ‘disconnect’ command and then an ‘invite’ com- 
mand. 


X‘08’ Write with contact. Executed as a ‘contact’ command followed 
by a ‘write normal’ command. Ended with an EOB. 


X‘09’ Write with contact. Executed as a ‘contact’ command followed 
by a ‘write with end of message’. Ended with ETX (BSC) or 
EOT (SS). 


X‘OA’ Write with contact. Executed as a ‘contact’ command followed 
by a ‘write with end of transmission’. Ended with EOT. 


X‘OB’ Write with contact and disconnect. Executed as a ‘contact’ 
command followed by a ‘write with end of transmission’ followed 
by a ‘disconnect’ command. 


X‘OE’ #£Write with contact and read. Executed as a ‘contact’ command 
followed by a ‘write with end of transmission’ followed by a ‘read 
normal’ command. 


The ‘write’ command can be terminated by ‘reset device queues’, ‘reset 
immediate‘, ‘reset conditional’, or ‘reset at end of command’. 


Disconnect Command ‘Disconnect’ has a BTU command of X‘07’ with 
several modifiers, as follows: 


X‘00’ Disconnect normal. No modifier 


X‘01’ Disconnect with invite. Executed as a ‘disconnect normal’ 
followed by an ‘invite normal’ command. 


X‘02’ Disconnect with end of call. For switched lines, this modifier 
results in the physical connection between the terminal and the 
communications controller being broken. For nonswitched lines, 
this modifier is the same as ‘disconnect normal’. 


X‘03’ Disconnect with end of call and invite. Executed as a 
‘disconnect with end of call’ followed by an ‘invite’ command. 


The ‘disconnect’ command is reset by ‘reset immediate’. 


Control and Test Commands The control commands have a BTU com- 
mand of X‘08° with many modifiers. The test commands have a BTU com- 
mand of X‘03° with many modifiers. A listing of commands and modifiers is 
given in IBM 3704 and 3705 Program Reference Handbook (GY30- 
3012), Section 3: BTU Commands and Modifiers. 
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The ability of the NCP BSC/SS processor to conduct multiple sessions on the 
same multipoint line depends upon the fact that data transfer does not occur 
continuously for the duration of a session. For example, for inquiry/response 
applications, the elapsed time between receiving a response from the host 
processor and entering the next inquiry typically exceeds the time required for 
transmission of the inquiry and response. This elapsed time is the result of 
operator ‘think’ time. The interval during which the terminal is not using the 
line can profitably be used to service other terminals on the same line. 


The number of concurrent sessions to be conducted on a line depends upon 
several factors. Among these are (1) the relative amount of time a terminal in 
use does not need the line, and (2) the permissible delay between the time the 
operator is ready to use the terminal and the time the line is available to that 
terminal. The number of concurrent sessions on a line is specified by the user 
in the SESSION operand of the LINE macro. This value is called a session 
Limit. 

The sequence by which the BSC/SS processor attempts to establish sessions 
on a multipoint line is determined by the service order table associated with 
the line. This table is defined by the SERVICE macro, directly following the 
LINE macro. 


Logical Connections A session is active when the BSC/SS processor is 
communicating with, or is ready to communicate with, the associated device. 
If the NCP is not communicating with, or is not ready to communicate with, 
the associated device, the session is either suspended (but within an active 
session) or inactive. 


In most applications it is necessary to limit the amount of time a session is 
permitted to be active in order to prevent a device, once in session, from 
monopolizing the line. The period during which a session is active is called a 
logical connection. The length of a logical connection is the maximum num- 
ber of transmissions that may be transferred in either direction between the 
BSC/SS processor and the device during the logical connection. The limit is 
specified in the XMITLIM operand of the CLUSTER, TERMINAL, or 
COMP macro representing the device. The user can indicate that the XMIT- 
LIM specifies the number of blocks, rather than transmissions, by coding 
ENDTRNS=EOB on the macro. 


Once a session has been established, the BSC/SS processor repolls the device 
for each subsequent transmission solicited from the device. You may have 
the program repeat the polling operation one or more times, if you wish to 
allow the device more time in which to respond. The number of polling 
operations allowed during this period is specified in the POLIMIT operand of 
the LINE macro. The value specified in the POLIMIT operand is called the 
negative response limit. The best performance results occur with a value of 1. 


Once the negative response limit is reached, the BSC/SS_ processor can 
proceed in one of three ways: 


1. NOWAIT. The BSC/SS processor breaks the logical connection and 
cancels the read request that caused the polling. The host is informed. 
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2. WAIT. The BSC/SS processor maintains the logical connection, 
holding the line; informs the host the negative poll limit has been 
reached, and waits for a new command from the host. 


3. QUEUE. The logical session is suspended, the command is queued for 
the next logical connection for this device, and the host is notified that 
the negative poll limit was reached. 


Note that the specific operand may be host-system dependent; refer to the 
appropriate system Programmer’s Guide for additional information. 


Most types of I/O errors that occur during an active session cause suspension 
of that session. The host is notified of the error. 


Session-Servicing and Service-Seeking The activity of attempting to 
establish a new session on a BSC or SS line is called service-seeking. Service- 
seeking occurs by searching all DVBs for an ‘invite’ or ‘contact pending’ bit in 
DVBSTAT, in the sequence of the service order table (SERVICE macro). If 
either the ‘invite’ or ‘contact pending’ bits have a value of 1, the device is 
polled or addressed (if it is a polled device) or otherwise enabled for commu- 
nication. These bits are O once a session is established, but the ‘connection 
exists’ bit indicates that ‘read’ or ‘write’ commands may be processed during a 
logical connection. The ‘disconnect received’ bit in DVBSTAT, set when a 
‘disconnect’ command is received, indicates that the session is to be termi- 
nated. 


The activity of servicing existing sessions is called session-servicing. Session- 
servicing occurs by sequentially servicing all of the DVBs queued on the 
suspended session queue in the LCB for that line. Servicing a session consists 
of establishing a logical connection, then sending or receiving data (or both) 
until the logical connection ends. 


Session-servicing and service-seeking alternate in a sequence of operations 
called a service cycle. A service cycle consists of service-seeking and session- 
servicing if at least one session exists. If no sessions exist, only service- 
seeking is performed. If the existing sessions equal the session limit, only 
session-servicing is performed. 


The maximum number of devices with which the program attempts to estab- 
lish a session during each service-seeking operation is called the service- 
seeking limit. To specify the service-seeking limit, the SERVLIM operand of 
the LINE macro should be coded with the maximum number of devices with 
which the program is to attempt service-seeking during one service-seeking 
operation. Service-seeking attempts are in service order table (SOT) se- 
quence for this count, even if the DVBs searched are currently in session; 
each DVB is scanned for an ‘invite’ or ‘contact pending’. If response time is 
poor for existing sessions, you may improve performance by coding SERV- 
LIM with a low value; the default is one-half the entries in the service order 
table. 


You may also specify whether service-seeking or session-servicing is to have 
priority. This option is specified by coding SERVPRI=OLD if session- 
servicing is to have priority, or SERVPRI=NEW if service-seeking is to have 
priority. If response time is poor for existing sessions, you may improve 
performance significantly by coding SERVPRI=OLD. 
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Nonproductive polling and the associated processing overhead can be mini- 
mized by specifying a service-seeking pause. The pause is in effect only when 
there are no established sessions and only service-seeking occurs for this line. 
The pause is specified in the PAUSE operand of the LINE macro. When the 
first session is established, the pause becomes inoperative until all active 


- sessions have terminated for this line. 


- 


Session information can be changed by commands from the host. The control 
command (X‘08’) with the following modifiers can be used for dynamic 
tuning of the network: 


X84’ Change line service-seeking pause 
X85’ Change line negative poll response limit 
X‘86’ Change session limit 

X‘8C’ — Change device transmission limit 


The fields which are changed by these commands are in the line control block 
(LCB) in the multipoint extension. These values can also be changed from 
the 3704 or 3705 control panel. 


In specifying session limits, special consideration must be given to devices 
which use general polling. The BSC 3270 uses the general poll (‘invite 
perpetual’) to obtain input. A response to a general poll may include data 
from all 3277s on the cluster controller, exceeding the session limit. If the 
session limit is reached by a general poll of one cluster, other clusters on the 
same line are not polled. BSC 3270s should have a session limit equal to the 
total entries in the service order table; one per cluster controller plus one per — 
32175 


Write operations to BSC 3270s are queued to the DVB which represents the 
terminal. Read operations occur when the DVB representing the cluster 
controller is processed for service-seeking. 


The scheduling of the BSC/SS request for execution begins with the device 
command processor, operating from the device input queue, and is composed 
of a main routine and several subroutines. The device command processor 
decodes the command, makes various error checks, depending upon the 
command, and, if no errors are found, accepts the command. If errors are 
found, the proper response code is moved to the BTU and is returned to th 

host. | 


Accepting the command, the device command processor enqueues the BCU 
on the device work queue (DVB X‘00’). Since the work queue has no execut- 
able code associated with it, no task is triggered as a result of the enqueuing. 
If the line work scheduler is idle, the device command processor must trigger 
the line work scheduler to ensure that the input/output operation is initiated. 


The device command processor also processes control commands directed to 
a device. If the command is a control command, the device command proc- . 
essor enqueues the BCU to the device work queue, provided the control 
command is noncritical and the device is in session. If the command is 
critical, or if the device is not in session, the device command processor passes 
control to the control router. 
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The nondevice command processor, operating from the nondevice input 
queue, processes all control commands that are not directed to a device. The 
processor dequeues the BCU from the nondevice input queue and uses the 
resource vector table (RVT) to determine the address of the line control 
block (LCB) representing that line. 


If the control command is supported in the system, the nondevice command 
processor calls the control router. The control router scans the supported 
control command tables looking for a match. When a match is found, the 
control router branches to the routine. When the control command routine 
has finished its processing, the control router triggers the line work scheduler. 


The same line work scheduler gets control regardless of the line type. A 
different subroutine of this task exists for each type of line: point-to-point 
(which also supports switched callin), switched callout, and multipoint. The 
line work scheduler assigns a subtask sequence chain to the request by decod- 
ing the command, using the line type command table (LTCT). The LTCT 
contains an offset table and a collection of subtask sequence tables. The 
offset table corresponds to the system modifier table (a table of all valid 
command/modifier combinations). The line work scheduler finds the posi- 
tion in the system command table corresponding to the command and modifi- 
ers specified in the BTU. The corresponding position in the offset table of 
the LTCT gives the offset to the appropriate entry in the subtask sequence 
table. Each entry in the subtask sequence table is a series of pointers to the 
I/O subtasks necessary to process a particular command. Each pointer is the 
fullword address of an I/O subtask. 


Once the initial pointer to the required subtask sequence has been established 
by the line work scheduler, the offset into the subtask sequence is stored in 
the LCB (LCBSSP) for the line. The line work scheduler then enqueues the 
request BCU on the line I/O queue. 


The next task to get control is the line I/O task which was triggered by the 
line work scheduler. The line I/O task consists of a line I/O sequencer and a 
series of initiator/terminator subtasks. The subtasks associated with a line 
I/O task vary, depending upon the command being processed at any given 
time, and the type of line, switched or nonswitched. 


When the line I/O QCB is activated, the line I/O sequencer receives control. 
The line I/O sequencer updates the subtask sequence pointer passed to it by 
the line work scheduler and gives control to the next subtask in the sequence. 
The initiator/terminator subtasks are structured to perform a series of I/O 
operations. A complete sequence of subtasks executes all the I/O operations 
necessary to perform a requested function. Initiator subtasks structure the 
line’s input/output block (IOB) by inserting the required I/O command and 
modifier codes and initializing other appropriate fields, then issuing an XIO 
macro to start the I/O operation. 


When the I/O operation completes, the terminator subtask checks the I/O 
completion status, initiates any error recovery procedures, and prepares the 
line I/O task for the next operation. If a terminator does not initiate any 
action that requires supervisor dispatching (such as issuing an XIO or TRIG- 
GER macro), control returns to the supervisor via the SYSXIT macro to 
allow other level 5 tasks to compete for level 5 system time. 
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BSC/SS XI0O Processing BSC/SS XIO processing is handled by the communications control program 
(CCP). The CCP for BSC/SS processing consists of the command decoder 
(CXECMDC), command initializers (CSECMDI), the command ender 
(CXECEND) and the BSC/SS service-seeking module (CXKESVSK). The 
CCP routines initiate and terminate data transmissions on the line; the char- 
acter service program accomplishes the actual data transmission. : 


After an XIO is issued to a communications line by the level 5 I/O subtask, 
the communications control program (CCP) gets control from the supervisor. 
One of three decode routines is entered, depending upon which type of XIO 
was executed. The three types of XIO commands are: 


° Normal IOB (CSEMDCO0) 
e Set mode (CSECMDCI) 
« Immediate control (CKECMDC2) 


Normal 10B Command (CSECMDCO) With information about the 
command in the line IOB, the nucleus routine for decoding normal XIO 
commands performs a number of initialization steps common to all such — 
commands. 


Certain IOB fields (status fields, input block size, and immediate control 
field) are set to zero, and the connection between the adapter control block 
(ACB) and line vector table (LNVT) is validated. If the ACB/LNVT 
connection is invalid, the XIO SVC is abended. 


The character control block (CCB) is checked to see if that block is already 
busy executing a command or subblocked operation. The phase bits in 
CCBCTL are nonzero if the line is busy. If the CCB is found to be busy, the 
XIO SVC is abended unless the new command is appropriate for completing 
an outstanding subblocked operation. | 


The line adapter (ACB) is placed in the NO-OP state unless the ACB is 
completing a subblocked operation. This state permits level 2 to be enabled 
while command initialization steps are performed to the CCB, without inter- 
ference from level 2 interrupt processing on this particular line. 


At the start of command initialization, CCB fields are checked for any out- 
standing status conditions. Such conditions prevent the new command from 
being executed at this time. The new command is ended, using the outstand- 
ing status as its ending status and beet the phase set to indicate the clearing 
of outstanding status. 


The command control byte (CCBNCFL) is checked to see whether command 
initialization can proceed immediately or must be suspended until (1) some- 
thing is received from the terminal or (2) a timeout completes. 


As far as the decoder is concerned, there are three classes of commands: 
normal, common control, and subblock mode. 


The first class consists of the normal data transfer commands, such as ‘read 
initial’ and ‘write with end of transmission’, since their execution is dependent 
on the particular type of line control. The initialization routine to be 
branched to is located through the command decode table pointer of the line 
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group table (LGT) for the line. The initialization routines for these com- 
mands reside in the CSECMDI CSECT. 


The common control commands include ‘enable’, ‘dial’, and ‘disable’. Their 
functions are common to different types of line control, so the initializing 
routines are the same for all common control commands, which reside in the 
CSECMDC CSECT. 


The subblock mode commands are normally accepted only if the line is busy. 
The decoder branches to the subblock command initializer, which resides in 
the CKECMDI CSECT. 


The function of the command initializer routines is to examine the command 
and set up the adapter control block (ACB) with the proper values to handle 
the I/O on the lines. This module also sets initial timeouts and sets up the 
interface control word (ICW). Upon completion of level 2 operations, if the 
expected ending status is satisfied, control returns to the address contained in 
CCBL3. 


Set Mode Command (CSECMDC1) The entry point into the communi- 
cations control program (CCP) for an XIO ‘set mode’ is CKECMDC1. This 
code validates the ‘set mode’ command, vectors into the set mode command 
decode vector table, using parameters passed from level 5, then branches to 
the routine for execution. When the set mode function has completed, 
control returns to the level 5 routine via the supervisor. 


Immediate Control Command (CKECMDC2) The entry point into the 
communications control program (CCP) for an XIO immediate is 
CXECMDC2. Several different types of resets are provided. Some resets are 
conditional and some are unconditional. The purpose of the resets is to 
terminate an IOB command operation or an ongoing subblocking operation. 
If the reset is successful, storing of received data is halted; if the line is 
subblocking, the receive buffers are released and the data is lost. If the line is 
transmitting when the reset is executed, the transmission is terminated in an 
orderly way. 


The reset routine contains a branch tree to determine exactly what type of 
operation is to be reset: receive text, receive control data, transmit text, or 
transmit control data. For all ‘reset immediate’ routines, the linkage through 
the command ender is established via the CCBL3 pointer to the common 
reset end routine in CKECEND (CXECENDY), and by zeroing expected 
status. Then if the reset operation is completed without any hardware errors, 
the IOB command is ended with IOB status set to ‘special’ and ‘reset’, and 
phase set ‘on’ in the error flags byte. The phase of ‘reset’ is always ‘control’. 


There are two other types of ‘immediate control’ XIO commands. The first 
causes the break signal (SS only) to be sent if the line is currently executing a 
‘read’ type IOB command. The second type places the line in monitor mode, 
provided the line is not executing an IOB command. If not busy or if han- 
dling a subblock between commands, the line is set to monitor mode, in which 
the line triggers the LCB’s input/output task if an ending status condition 
occurs. 
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While in monitor mode, the line is busy to all IOB XIO commands issued to 
it. The result of an XIO being issued is to abend the task that executed the 
XIO, if monitor mode has not ended due to ending status or reset. 


The function of the character service program (CSP) is to maintain the line 
discipline while transmitting or receiving data. There are two types of CSP: 
one for BSC line control, one for SS line control. 


Each CSP is made up of routines to handle the line discipline in addition to 
the transmission and reception of data. Each CSP routine sets up the CCBL2 
pointer for the next function needed to complete the I/O operation. 


When the I/O operation has completed, the last level 2 CSP routine that gets 
control queues the ACB to the CCP ACB queue (CCPQOFF) for processing 
to the level 3 command ender via a PCI level 3 interrupt. 


When the CSP routines have finished processing, the last routine issues a PCI 
level 3 after queueing the ACB to the ACB queue. The PCI level 3 interrupt 
passes control to the command ender routine in the CCP in level 3. The 
command ender removes the ACB from the ACB queue, and, if the queue is 
empty, resets the PCI level 3. 


The command ender compares the ending status of the current command with 
the expected status stored in the CCBESTAT field. If the two agree, and no 
error bits were flagged, the routine exits to the routine pointed to by CCBL3. 
The CCBESTAT and CCBL3 fields were both set during command initializa- 
tion. If CCBESTAT=0, the command ender automatically accepts the 
results. 


If the ending status does not agree with the expected status, or if any error 
bits were flagged, the error recovery program (ERP) setup routine schedules 
the appropriate ERPs. 


The ERP setup routine uses the phase bits (CCBCTL) and CCBEND1 to 
vector to the correct ERP branch table within the command ender. The ERP 
setup routine branches to the ERP routine, where a check is made for retry 


: limits. If the limit has not been reached, the ERP routine branches to the 


initialization routine to retry the operation. If the limit is reached, the com- 
mand is ended and the ERP routine triggers the line I/O task. The line I/O 
task gives control to the I/O terminator subtask to check whether the second 
level ERP limit has been reached. If the second level ERP limit has not been 
reached, the I/O terminator subtask reschedules the I/O initiator subtask. 
Error recovery continues either until the limit is reached or the I/O operation 
has completed successfully. In either case the I/O terminator subtask 
TPPOSTs the appropriate response back to the host. 


Figure 10.2 illustrates the flow of the BSC/SS Processor. The command 
sequence is identified in the numbered points following the figure. 
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Figure 10.2. BSC/SS Processor Flow 


1. Channel IOS branches to path control. 


2. Path control uses the DAF to access the SIT, SVT, and RVT in order to 
identify a BSC/SS resource. Path control branches to the system rout- 
er, which converts the FIDO PIU to a BTU. 


3. The system router enqueues the BTU to either (1) a DVB queue, or (2) 
if the destination is a line, to the nondevice input queue. 


4. The enqueuing triggers the DVB or nondevice processor. 


5. The device command processor moves the BTU to the DVB work 
queue. 


6. The line work queue is unconditionally triggered. 


7. The line work scheduler moves the BTU to the line I/O queue and 
selects the proper subtask sequence. 


8. The line I/O task sequences the initiators and terminators via branches. 
9. The initiators issue the XIO. 


10. Command decode selects the command initiator. 
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11. The command initiator sets up the line ICW, CCB, and CCBL2. 
12. CSP handles the transmission or receive. 


13. The end of the command at level 2 initiates a PCI to level 3 to the 
command ender. 


14. The line I/O queue is triggered. 


15. The terminator subtask (or error routine, if necessary) returns control to 
the line I/O task sequence (item 8). 


16. The chain terminator TPPOSTs the BTU to the convert routine to 
change the BTU to a FIDO PIU. 


17. The convert routine XPORTs the PIU to the channel queue to be sent 
to the host. | 


Refer to the following publication for additional information: 


IBM 3704 and 3705 Communications Controllers, Network Control 
Program/VS, Program Logic Manual (SY30-3013). See: 


Appendix B: BSC/SS Control Command Cross Reference Table 

Appendix C: Sequences of I/O Subtasks for BSC/SS Processing ‘in 
Level 5 | 

Appendix D: Command Sequence Charts (identifies the CCBL2 and 
CCBL3 Routines) 

Appendix F: Online tests 


The BSC/SS processor provides three points at which user-written routines or 
IBM-supplied routines may be executed for the manipulation of data. These 
data manipulation routines are called block-handler routines (BHR). 


Block-handler routines are data-oriented. The routines are given access to 
blocks that contain data at the following times: 


1. Before the output is sent to a device: blocks accompany ‘write’ com- 
mands only (execution points 1 and 2). 


2. After input is received from a device: blocks accompanying commands 
of ‘read’, ‘invite’, ‘write conversational’, ‘write with read modifier’ (in 
read phase), ‘write with contact and read modifiers’ (in read phase) 
(execution points 2 and 3). 


3. When the block is in error (execution points 2 and 3). 


Block-handler routines (BHR) are grouped into units called block-handlers 
(BH). A block-handler is designated at NCP generation to be executed at 
one of the three points listed below. Up to three block-handlers (a possibility 
of one for each execution point ) are grouped to form a block-handler set 
(BHS). Each device can be assigned a BHS at NCP generation. The BHS 
can be flagged as initially executable or it can be activated later by a control 
command. A control command can also be used to assign a BHS dynamically 
to a device, or to change the BHS association specified at NCP generation. 


The BCU being edited by the BHRs resides on a different queue at each of 
the three points of execution. At point 1, the BCU is on the device input 
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queue (DVB); at point 2, the BCU is on the line input/output queue; at point 
3, the BCU is on the point 3 BHR queue extension to the DVB. 


The three execution points are as follows: 
Point 1 


The point 1 entry is used for BCUs to be written to the BSC or SS device. 
Point 1 BHRs are executed after the BTU is received from the host and 
before the line has been scheduled for the I/O operation. The device com- 
mand processor is the interface with the BHR mechanism for point 1. No 
BCUs are in error at this point. 


Point 2 


Point 2 BHR is invoked during execution of certain initiator and terminator 
subtasks by the BHEXIT macro. Since BHRs are data-oriented, the only 
initiator subtask that invokes BHRs at point 2 is the write initiator. All 
terminator subtasks that represent termination of a read command invoke 
BHRs at this point. The subtasks include the common read terminator, the 
display service-seeking terminator, and the chain terminator (read entry point 
only). The following subtasks invoke BHRs at point 2 for BCUs that are in 
error: the ‘write terminator’, the ‘read terminator’ routine, the ‘common read 
terminator’, the ‘display service-seeking terminator’, the ‘contact terminator’, 
and the ‘error retry’ routine. 


Point 3 


The TPPOST routine is the interface for point 3. At this point all processing 
on the BCU has been completed and the BCU is ready to be sent to the host. 
The TPPOST routine puts the BCU on the point 3 BHR queue of the DVB. 
When the BHRs have completed processing, an XIO macro instruction is used 
to send the BCU to the host. 


Block-handler Control Blocks Figure 10.3 shows the relationships of the 
control blocks associated with block-handler routines. The paragraphs that 
follow explain the function of each block. The BHR extension to the DVB 
exists for those devices specified to have block-handler routines associated 
with them. The extension reserves space for a pointer to the block-handler 
set. If a block-handler set is defined at generation time, the address of a 
block-handler set is assigned at the same time. The pointer is changed if the 
block-handler set for this device is changed via an optional control command. 
The BHR extension also contains the QCB for a BHR queue, which is used at 
point 3 if the device macro is coded with an operand of PT3EXEC=YES. 


The block-handler set (BHS) contains pointers to the block-handler driver 
tables (BHD) that are to be executed at each of the three-points (or the BHS 
entry contains zero if no block-handler is defined for a point). 


The block-handler driver table (BHD) defines the block-handler routines that 
are to be executed for each block-handler. Each entry contains a pointer to 
the BHR, control information related to the BHR, and a one-byte parameter 
or an address to a parameter list. 


A block-handler set table (BST) has an entry for each block-handler set 
(BHS) defined in the NCP. Each entry contains control flags, plus the 
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address of the block-handler set (BHS). This table is used in modifying 
block-handler sets associated with particular devices. 


OFFSET t BST + BHS 
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(BHR extension) 
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* BHRs have either a pointer to a parameter 
list or a byte parameter in their entry in 
the BHD. 


Figure 10.3. BSC/SS BLock-handler Control Block Relationships 


(Block handler driver table) 
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The following information provides more detail on the control blocks used 
with block-handlers and block-handler routines. 


BHR Extension to the DVB 


Terminals that have BHRs associated with them have a DVB with a BHR 
extension. This extension contains a pointer to the block-handler set (BHS) 
for this terminal, and also contains the point 3 BHR QCB (if 

PT3EXEC=YES was coded on the CLUSTER, TERMINAL, or COMP 


macro). 


The DVB address relating to BHRs is: 
X628’ Offset to BHR extension 


The two fields in the block-handler extension to the DVB (BHR) are: 


X‘00’ Pointer to the block-handler set (BHS) 


10.22 NCP Release Data Flow 


BSC/SS Processor 


X‘04’ =Point 3 QCB 
Block-handler Set (BHS) 


The block-handler set (BHS) contains pointers to the one, two, or three 
block-handlers that are to be executed for this set. If a block-handler is not 
defined, the address pointer contains zeros. If a block-handler is defined, the 
pointers are addresses of a block handler driver table. 


The following are the fields of a block-handler set: 
X‘00’ ~— Pointer to point 1 BHD 
X04’ ~—s— Pointer to point 2 BHD 
X‘08’ Pointer to point 3 BHD 
Block-handler Driver Table (BHD) 


The block-handler driver table (BHD) defines the block-handler routines 
(time and date, edit, and user block-handler) that are to be executed, at a 
point, for a block-handler. The BHD is created by the STARTBH, DATE- 
TIME, EDIT, UBHR, ENDBH macro grouping. Each entry in the BHD 
contains a pointer to the BHR, control information, and parameter informa- 
tion. 


The BHD contains one entry for each coded macro of DATETIME, EDIT, or 
UBHR, with the following fields: 


X‘00’ _— Pointer to the block-handler routine 
X‘04’ ~—s— Pointer to parameter list for edit 
The parameter list for the EDIT BHD contains the following fields: 
X‘00’ ~—Backspace character 
X‘O1l’ —‘ Flags 
X‘02’ Record descriptor masking configuration 
Block-handler Set Table (BST) 


The block-handler set table (BST) contains an entry for each block-handler 
set defined in the NCP generation. The address of the BST is in XDA at 
X‘7F4’. This table is used for dynamic block-handler set association. 


The block-handler set table (BST) contains one entry for each block-handler 
set (BHS) defined. Each entry contains an address of a block-handler set 
(BHS). : 


User Block-handler Routines User block-handler routines are identified 
in a block-handler by the UBHR macro. The user routine must be preassem- 
bled in the library identified by the USERLIB (and QUALIFY) operand of 
the BUILD macro. 7 


The user routine is written with 3704 and 3705 communications controller 
instructions, assembler instructions, and internal macros. [BM 3704 and 
3705 NCP Instructions and Supervisor Macros (SR20-4512) provides user 
coding information. 
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At entry to a user routine, register 2 contains the address of the QCB which 


contains the block to be processed. The NCP abends if a valid BCU is not 
available when the user code returns control to the NCP. 


- The multiple terminal access (MTA) feature of the network control program 


allows the communications controller to communicate with several common 
types of SS terminals over a single switched network port. When a terminal 
calls in over a line identified at NCP generation as an MTA line, the NCP 
identifies the type of terminal and the transmission code being used, and 
initializes the line’s adapter control block (ACB) accordingly. The NCP then 
communicates with the terminal normally until the session ends. . 


The types of terminals supported by MTA are: 
e IBM 2741 
e Western Union TWX 
¢ IBM 2740 transmit control (with or without checking) 
e IBM 1050 
e IBM 2740 basic (with or without checking) 


The NCP terminal identification procedure always tests for terminal type (of 
terminals defined in the NCP system), in the order listed above. 


Multiple Terminal Access (MTA) Control Blocks In order to identify 
the type of terminal and to establish the appropriate operating parameters 
(speed and transmission code) once the terminal is identified, the NCP uses 
several tables. This section describes the function and relationships of these 
tables. 


MTA GROUP, LINE, and TERMINAL 


The actual line interface definition requires a GROUP, LINE, and TERMI- 
NAL macro definition. The TERMINAL macro has an operand of 
TERM=MTA. These macros create the line group table (LGT), line control 
block (LCB), adapter control block (ACB), and device base control block 
(DVB) which are used for the initial connection. The incoming MTA call is 
received using these control block definitions. 


MTA List 


The MTA list is a table of one-byte entries, each entry representing one of 
the five terminal types that can call in on an MTA line. The list consists of a 
group of entries for each combination of terminal types on MTA lines in the 
telecommunication subsystem. The entries in a group are always in the order 
in which the NCP tests for terminal type. The following values represent the 
given terminal type in the MTA list: 


X‘00’—s-22741 

X01? TWX 

X‘02’ =. 2740 transmit control 
X03’ 1050 

X04’ = 2740 basic 
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A group of entries is delimited by a byte containing the value X‘FF’. 


The MTA identification routine uses the MTA list to determine which types 
of terminals to test for. The initial offset into the list is in IOBSTOFS field of 
the line’s IOB. 


The multiple terminal access (MTA) identification routine uses the MTA list 
as an index into the code for testing the terminal type. The routine sets a 
timeout at the beginning of each test. If the terminal does not respond before 
the timeout expires, the MTA routine is reentered and the next MTA list 
entry is used to test for the next terminal type. If the delimiter entry X‘FF’ is 
reached, the routine disconnects the line and ends the command. 


The sequence for terminal checking occurs in the following manner: 


The MTA identification routine checks for both 2741 and TWX at the same 
time (if either terminal type is specified in the MTA list). The routine sends 
an EOT to the device and sets a timeout. If the terminal responds with an 
EOA, the routine assumes the terminal is a 2741. If leading graphics are 
present and the response is the WRU character, the routine assumes a TWX 
terminal. 


To test for 2740 transmit control, the MTA routine sends a slash-space (/b) 
character sequence. If the terminal responds with an EOA, the routine 
assumes the terminal is a 2740 with transmit control. If the response is a 
NAK, a 1050 terminal is implied. 


To test for a 1050, the MTA routine must poll the terminal. The routine 
fetches and sends the polling characters for each device on the 1050 polling 
list until it receives a response. If the response ends in EOT, the routine 
disconnects the line and ends the command. 


The 2740 basic test consists of transmitting a BID message to the terminal. 
The message, sent in both EBCD and correspondence code, prints at the 
terminal and indicates that the operator is to enter the MTA sign-on sequence 
(covered later in this manual). 


When the terminal type (but not the transmission code) has been identified, 
the control pointer from the original line group table (LGT) can be updated 
to the stand-alone line group table (LGT). The two tables were created by 
GROUP macros defined for each MTA terminal type. 


As an example, consider a telecommunication subsystem with three MTA 
lines. One line has all five terminal types; the second has 2741 and 1050 
terminals; and the third has TWX, 2740 transmit control, and 1050 terminals. 
The MTA list for this NCP has the format shown in Figure 10.4. 
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Entries for line 1 IOBSTOFS=X‘00' 


Delimiter 


Entries for line 2 IOBSTOFS=X‘06' 


Delimiter 


Entries for line 3 l\OBSTOFS=X‘09' 


; 
2 
3 
4 
5 

6 
7 
8 
9 
A 
B 
Cc 


Delimiter 


Figure 10.4. MTA List Format 


The MTA list is defined by MTALIST macros coded for NCP generation. 
MTA Line Group Table (LGT) 


A GROUP macro, creating a line group table (LGT), is defined for the MTA 
line, plus one line-group table per MTA terminal type which calls in. The 
MTA identification routine initially uses the group definition associated with 
the MTA line. As soon as the terminal type and transmission code are 
identified, the pointer is changed to the specific LGT for the terminal type. | 


Line Control Selection Table (LCST) 


The line control selection table (one per NCP) is used by the multiple termi- 
nal access (MTA) identification routine to initialize the line’s character 
control block (CCB), once the routine has identified the type of terminal 
calling in. The table is also used to establish CCB parameters when the NCP 
calls a device on an MTA line. 


The LCST may contain up to sixty-three 16-byte entries, each representing a 
particular set of operating parameters for some MTA device (or devices) in 
the telecommunication subsystem. The first entry in the LCST is used by the 
MTA identification routine during the identification process and does not 
represent a particular type of device. 


The parameters in an LCST entry are those that can vary for terminal type, 
transmission code, or individual device. These parameters include such 
variables as line speed, carriage return rate, translate table addresses, size of 
print line, and error retry limits. 


A series of MTALCST macros is coded for NCP generation to define the 
LCST entries. 


Once the MTA identification routine has identified the terminal type calling 
in, the routine determines which LCST entry to use by referring to a list of 
valid LCSTs for that terminal type. One list exists for each possible combina- 
tion of terminal type and transmission code. The terminal operator must 
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enter a sign-on sequence to identify the correct terminal/code list and entry 
within the list. Each list contains up to ten halfword pointers to valid LCSTs 
for the combinations which that list represents. The sign-on sequence may 
include two identical digits, representing the number of the list entry to be 
used, relative to the beginning of the list for this terminal/code type. If the 
number is omitted, the routine assumes the first entry is to be used. 


As an example, assume that the terminal has been identified as a 1050. The 
terminal operator enters sign-on sequence, /"44 CR EOB. The /" is unique 
for each type code, which identifies the code as BCD. Now that the terminal 
type and code are known, the digits ‘44’ indicate that the MTA identification 
routine is to use entry 4 in the list of LCST pointers for 1050 BCD terminals. 
All 1050 terminals are checked terminals; however, the EOB, rather than 
EOT, provides the definition of a terminal with checking verses nonchecking 
features. Once the appropriate pointer to an LCST entry is located, the 
control block fields can be filled in. The relationship is shown in Figure 10.5. 


1050 BCD List ; 
Entry 2 


Entry 6 


Figure 10.5. LCST Entry Relationships 


The relationship of the pointers in the list to the LCST entries which the 
pointers represent is established during NCP generation, according to the 
parameters specified for the MTA lines and devices. MTATABL macros are 
used to define these lists for NCP generation. 


1050 Polling List 


When testing for a 1050 terminal, the MTA identification routine must poll 
the terminal. For this purpose, a single polling list exists in the NCP for all 
1050 terminals on all MTA lines. The polling list contains a halfword pointer 
to the polling characters for each such device. The MTA identification 
routine goes through each entry in the polling list until it receives a positive 
response from the device or until it exhausts the list. In the latter case, the 
routine assumes that the device is not a 1050 and goes on to test for the next 
terminal type. Each polling attempt which is not successful requires a polling 
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timeout; if many sets of 1050 polling characters are in the list, with a one- 
minute timeout per polling attempt, the sign-on could take excessively long. 


The entries in the 1050 polling list are specified with the MTAPOLL NCP 
generation macro. | 


The BSC/SS processor is that part of the NCP that processes requests for 


_ BSC or SS resources. The first BSC/SS processor component to receive 


control is the BSC/SS system router. 


When ‘path control out’ passes a PIU to the BSC/SS system router, the 
system router branches to the PIU/BTU converter to convert the PIU to a 
BCU. From this point the BSC/SS processor component flow is as follows: 


Upon receiving the BCU from the converter, the system router enqueues the 
BCU for the device command processor or nondevice command processor for 
line-oriented control commands. The device command processor passes 
control to the line work scheduler. The line work scheduler selects a chain of 
subtasks and passes control to the line I/O task. The communications control 
program. gets control and sets up for the start of level 2 activity. The 


_ character-service program (or the bit-service routines, if present) transfers 


data between the NCP buffers and the communications scanner. Upon 
completion of the level 2 activity, control returns to the CCP and then to the 
line I/O task. The BCU is converted to a FIDO PIU and XPORTed to the 
channel queue. 


The storage listing in Appendix C is required for the following quiz. Do not 
refer to the solution in Appendix B until you have answered all of the ques- 
tions. 


1. The BSC/SS processor receives what type of FID from ‘path control 
out’? 

2. What is the FID converted to before BSC/SS processing modules may 
process the buffers? 


3. The system router enqueues the buffers from the host on one of two 
types of queues. What are the queues? 


4. How many BSC and/or SS lines are defined in Appendix C? 
5. How many BSC and/or SS resources are defined in Appendix C? 


6. Using the formatted buffers in Appendix C, analyze the buffers from 
X‘19E24’ through X‘19F08’, X‘19FAO’ through X‘1A414’, and 
X‘1A5DC’ to determine PIU origin, destination, command, and element 
affected by the command. 


7. Using the formatted buffers in Appendix C, analyze the buffers from 
X‘1B208’, X‘1B2EC’ through X‘1B3D0’, and X‘1B4B4’ to determine 
PIU origin, destination, command, and element affected by the com- 
mand. 


Criterion 


If you missed more than two questions, you should review this topic. 


Service Aids and Diagnostics 


Objective 


Purpose of Service Aids 
and Diagnostics 


Dynamic Panel Display 


Line Test 


Upon completion of this topic, the student should be able to identify the NCP 
service aids and diagnostic aids. 


Service aid facilities and panel support routines provide the means for isolat- 
ing and/or interrogating NCP failures. The NCP supports several functions 
to aid in problem determination and diagnostics. This topic explores the aids 
and diagnostic facilities available with the NCP, describes their implementa- 
tion, and discusses their output. 


For additional information, refer to [BM Advanced Function NCP and 


Related Host Traces (SR20-4510). 


The NCP allows you to display dynamically the following types of informa- 
tion on the 3704/3705 control panels: 


e Communication scanner interface control word (ICW) 
¢ Contents of external registers 
e Conients of a halfword of 3704/3705 controller storage 


Dynamic display functions are selected by setting the display/function select 
and storage address/register data switches on the panel and pressing the 
interrupt key. 


NCP uses a group of routines to process level 3 interrupts from the panel. 
The panel control block (PCB) is the common data area for all panel routines. 


The panel routines are provided in one of the following: 


Guide to Using the IBM 3704 Communications Controller Control Panel 
(GA27-3086) 


Guide to Using the IBM 3705 Communications Controller Control Panel 
(GA27-3087) 


The line test facility allows the user to address, poll, dial, and transmit to or 
receive from a terminal. Testing is initiated by entering variables through the 
3704/3705 control panel. The status of the line resulting from the test is 
displayed in the panel lights. The line test control block (LTS) contains 
control information for panel test operations. See one of the two control 
panel guides mentioned above (under ‘Dynamic Panel Display’) for operating 
instructions. 


The line test facility is included in the NCP whenever SS or BSC devices are 
defined for the generation. 
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The address trace facility allows the user to select any combination of up to 
four registers and storage halfwords, contents of which are to be recorded 
each time data is loaded from or stored into a specified 3704/3705 storage 
address at a specified program level. The NCP records the trace data in a 
trace table within controller storage. The contents of the trace table can be 
displayed on the control panel or examined in a dump listing. The address 
trace control block (ATB) has the address trace control information within it. 


Operating procedures are given in one of the two control panel guides identi- 
fied above (see the section on ‘Dynamic Panel Display’). 


The TRACE operand of the BUILD macro specifies whether the address 
trace facility is to be included in the NCP and specifies the size of the trace 
table. 


Channel adapter trace is an optional diagnostic and debugging aid that stores 
certain fields from the channel control block, type 2 or 3 channel adapter 
(CHB) or channel operations block, type 1 or 4 channel adapter (COB), in a 
trace table. An entry is made for channel adapter spurious interrupts, channel 
adapter level 3 interrupts, and level 1 interrupts caused by channel adapter 
errors. 


The trace is included in the NCP by reassembling SYSCG006 and specifying 
the TRACE operand which indicates the number of trace entries desired. 


This trace cannot be activated or deactivated, only included or excluded. The 
trace involves significant overhead, especially with a type 1 or type 4 channel 
adapter. The trace should not be included except in cases where a suspected 
or known channel error must be isolated. 


The line trace facility is a diagnostic and debugging aid that stores certain 
fields from the ICW (or bit control block) each time a level 2 interrupt occurs 
on a designated communication line. Line trace is activated and deactivated 
by network control commands from the host. Only one line at a time may be 
traced. If the line is duplex, both legs are traced. The fields traced are the 
line control definer (LCD), primary control field (PCF), secondary control 
field (SCF), and the parallel data field (PDF). A timer field is also included. 
The line trace control block (LTCB) contains pertinent information about the 
trace. 


An explanation of the line trace fields is available in Advanced Function 
NCP and Related Host Traces (SR20-4510). 


NCP has the ability to create records for the miscellaneous data recorder 
(MDR). There are two types of records: 


1. MDR records are. built in the check-record pool (CRP) for ee: 
checks, program checks and unresolved interrupts, then are and sent to 
the host on the next level 3 timer interrupt. 


2. MODR records are dynamically built for line statistics and permanent line 
errors and are immediately sent to the host. 


Online Tests 


Abend 
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The online tests (a user selected option) provide the IBM customer engineer 
with online maintenance capability. Testing is performed by one or two 
routines depending on the type of resource to be tested. The online line tests 
(OLLT) check BSC/SS lines and SDLC links. The online terminal test 
(OLTT) checks BSC/SS devices. Both tests are controlled by the terminal 
online test executive program (TOLTEP) which resides in the host. 


To include this facility in NCP, code the OLT=YES operand in the BUILD 
macro. | 


Programming errors detected during execution of supervisory and nonsupervi- 
sory code of the NCP cause an abnormal end of program execution. The 
examination of abend codes within an NCP dump can help in locating the 
error. The optional abend service aid extends detection of programming 
errors to the NCP supervisor, thus causing the program to terminate before a 
supervisor error can be propagated into nonsupervisory portions of the 
program. The abend service aid stores an abend code at X‘760’ in controller 
storage and the controller is hard-stopped. 


To include the abend service aid for programming levels 1 through 4 of the 
NCP, code ABEND=YES in the BUILD macro. 
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PIU Command Sequence 


PIU Command 
Sequences 


The following SRL references may be of assistance: 


IBM 3704 and 3705 Program Reference Handbook (GY30-3012), Section 
4: NCP Network Commands ° 


IBM 3704 and 3705 Communications Controllers, Network Control 
Program/VS Program Logic Manual (SY30-3013), Appendix A: Network 
Commands 


This section describes the command sequence to be followed for activation 
and session initiation for switched SDLC. Each entry in the ‘switched’ 
sequence is marked with an asterisk; you can determine the ‘nonswitched’ 
SDLC sequence by skipping those entries. In addition, this section identifies 
the general processing within the NCP and specifies the NCP control block 
changes made to record command processing. 


If the correct operation takes place, the following command sequence. occurs 
on a PIU trace: 


1. Initialization complete -- from NCP physical services to SSCP 


This message, generated at the completion of NCP initialization, is 
placed on the channel intermediate queue of the channel control block 
(COB or CHB) for transmission as the first message to the host. No 
response is requested. 


2. Activate physical -- from SSCP to NCP physical services 


This command is enqueued on the physical services block (PSB) con- 
nection point manager (CPM-OUT) queue. The processing sets the 
‘session established’ bit to 1 in PSBPSTAT. A response is provided to 
SSCP from PSB CPM-IN and XPORTed to the channel intermediate 
queue of the channel control block (CHB or COB). 


Configuration restart specifies a warm or cold restart. The cold restart 
results in a new initial program load or in initialization of a loaded NCP 
which has not been previously activated. Cold restart results in com- 
mands being directed only to the network addresses which are to be 
activated ISTATUS=ACT). A warm restart to a previously activated 
NCP has a network command addressed to every network resource: an 
‘activate’ to network addresses to be initially active, and a ‘deactivate’ to. 
each network address to be inactive. The active or inactive status of 
each network addressable resource is maintained in the disk configura- 
tion data set of VTAM. A warm restart allows an NCP with partitioned 
emulation program (PEP) to be restarted without affecting the emula- 
tion lines by reloading. | 


The response in the request/response unit (RU) contains the name of 
the NCP. This name is the NEWNAME operand value from the 
BUILD macro, which was obtained from the physical services block 
(PSB) at PSBLDID. 
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NOTE: This command completes the first level of sessions between 
SSCP and NCP. 


Start data traffic -- from SSCP to NCP physical services 


This command is enqueued on the PSB CPM-OUT queue. The ‘data 
flow enabled’ bit and ‘data flow active’ bits of PSBPSTAT are set to 1. 
A response is provided to SSCP from PSB CPM-IN and XPORTed to 
the channel intermediate queue of the CHB or COB. 


Set control vector -- from SSCP to NCP physical services 


This command is optional (from NCP requirements) during activation. 
In the request unit (RU) byte 5, a value of 01 identifies this as the 
command which provides the time and date to be stored in the time and 
date control block. A response from PSB CPM-IN is sent to the host 
via the channel queue. 


Set control vector -- from SSCP to NCP physical services 


This command is optional (from NCP requirements) during activation. 
In the request unit (RU) byte 5, a value of 05 identifies this as the 
command which changes the channel delay from the user-coded value of 
zero for the duration of the bring-up sequence. A response from NCP 
CPM-IN is sent to the host. 


The same command is used to change the channel delay back to the 
original value after initialization is complete; the present VTAM support 
of this command resets the delay after the ‘activate link’ command 
responses are received. 


Activate link -- from SSCP to NCP physical services 


A command for each defined link is sent to NCP physical services 
CPM-OUT. Each command identifies the network address of the link 
to be activated in the request unit (RU) field of RUINA. The PSB 
CPM-OUT triggers the link control block (LKB) which defines the link. 
The processing initiates the link scheduler code (level 3 NCP code) to 
search the service order table for that link for work to be done. For a 
nonswitched link, the modem is enabled. For a switched link, the 
modem is not enabled until a ‘dial’ or ‘answer’ command is processed. 
The active status of the link is provided in the LKB in LKBSTAT. The 
task address at LKB LKWTSKEP is changed from the run initiator to 
the address of the run terminator. (The change of the task address is 
referred to later under ‘dial’, ‘answer’, and ‘contact’ commands.) Finally, 
when processing is complete, the PSB CPM-IN is triggered to send a 
response to SSCP. 


The link scheduler is now active for this line definition. A timer queue 


is initiated for the PAUSE operand value before the link scheduler 
searches the service order table (SOT) for work to be performed. If the 
link scheduler completes a pass through the service order table in less 
than PAUSE value time, the LKB is placed on the timer queue. Service 
is suspended on this link until the time value expires or outbound data in 
enqueued for this link. 
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A negative response to an ‘activate link’ command normally indicates a 
modem problem, as only the ‘enable’ is processed on the link interface. 


An activate line command to a BSC/SS line is followed by a set mode 
command for each device on the line. If the line is not multipoint, a 
buffer is allocated for input to the DVB work QCB. The BSC/SS BTU 
commands of Invite, Contact, Read, Write, and Discontact are valid. 


* Answer or dial -- SSCP to physical services CPM-OUT (switched line 
only) 


On a switched link the line must be enabled for answering incoming 
calls or provided with a telephone number for outgoing calls. Either 
command is logical following an ‘activate link’ command. The ‘dial’ or 
‘answer’ is addressed to physical services with the link identified in the 
request unit (RU) field of RUINA. The ‘dial’ or ‘answer’ request is 
acknowledged by physical services CPM-IN and a connection is then 
attempted. 


The connection for ‘answer’ enables the link for an incoming call. The 
‘dial’ connection consists of using the autocall unit to dial the telephone 
number provided in the ‘dial’ command request unit (RU), starting at 
RU byte 9. When the connection is established, an SDLC command of 
‘exchange ID’ (XID) is transmitted to the physical unit with an address 
of FF (general poll). The XID response provides the terminal ID, and 
the LKB task at LKWTSKEP (run terminator task) is triggered. The 
task determines that a connection has been made, triggers physical 
services CPM-IN to send an ‘off-hook’ command to SSCP, and restarts 
the link scheduler run initiator. | 


The terminal ID is a 48-bit value with the following fields: 


0 Reserved 
X Physical unit type (1 or 2) 
00 Reserved 


XXX ID block, hardware by device type (example: 3790 006) 
xxxxx ID number, hardware or control program specified 


The ‘dial’ or ‘answer’ status is indicated by bit settings in the LKB field 
of LKBSWST. 


If a failure occurs during a callin or dial callout, the NCP physical 
services creates an ‘inoperative’ command with the failing link network 
address identified in the request unit (RU) field of RUINA. An expla- 
nation of the ‘inoperative’ command is covered later in this appendix. 


* Off-hook -- physical services to SSCP (switched link only) 


‘Off-hook’ informs the SSCP that a physical connection has been 
established as a result of an ‘answer’ or ‘dial’ command. The network 
address of the link is carried in the request unit (RU) at RUINA, and 
the terminal ID received by the SDLC XID response is sent in the RU in 
bytes 5-10. No response is requested by physical services. 
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10. 


* Set control vector PU -- SSCP to physical services (switched link 
only) | 


The original definition of the physical unit on this switched link was 
given to provide an unformatted control block for any switched physical 
unit calling in or being called. The ‘set control vector PU’ (RU byte 5 
with a value of 3) provides the values for the CUB control block. The 
data provided to initialize the control block starting at RU byte 6 is as 
follows (see Appendix A of PLM): 


byte 6 SDLC station address 

byte 7 Physical unit type 

byte 8 Reserved | 

byte 9 MAXOUT value 

byte 10  PASSLIM value 

byte 11 Immediate or deferred error recovery 
_byte 12-13 Reserved 

byte 14-15 MAXDATA value 


Physical services initializes the CUB control block and sends an ac- 
knowledgement to SSCP. 


Contact -- from SSCP to NCP physical services 


The ‘contact? command is addressed to NCP physical services PSB 
CPM-OUT. The network address to be contacted is provided in the 
request unit (RU) at RUINA. The common unit physical block (CUB) 
is located and the ‘set normal response mode’ bit at CUBSSCP is set to 
1. The PSB CPM-IN sends a response to SSCP acknowledging the PIU, 
but not acknowledging that the device was contacted. 


The link scheduler, which was started for this link by the ‘activate link’ 
command, placed the LKB on a timer queue. When the timer interrupt 
occurs, the link scheduler searches the CUBs on that link for work. 
Each CUB is initially defined as being in the disconnect mode (CUB 
field of CUBSSCP) and the poll skip flag at CUBSSCF is on. Normal 
servicing is still indicated as being disconnected; however, the link 
scheduler looks for command processing after the normal servicing 
sequence. 


When the ‘set normal response mode’ bit is found, the link scheduler 
sends an SDLC command of SNRM on the link to the device defined by 
the CUB. If a timeout occurs before a response, the ‘set normal 
response’ bit is left ‘on’. With an SNRM bit ‘on’, an attempt is made to 
contact one of the CUBs on this link each time this link is serviced for 
‘contact poll’ commands. If a response is received to the SDLC SNRM, 
the LKB task at LKWTSKEP of the LKB is triggered. This task is the 
run terminator task set up by the ‘activate link’ command. The ‘run 
terminator’ triggers the PSB CPM-IN to send in the ‘contacted’ com- 
mand from NCP PSB to SSCP. Also, the link scheduler is restarted (as 
if a new ‘activate link’ were issued), and again the task address of the 
run terminator is in the LKB task address. 


11. 


iE: 
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NOTE: If the physical unit contacted is type 4 (remote NCP), the 
bring-up sequence depends upon the response to the SNRM SDLC 
command. If ‘request initialization’ (ROI) was received, the ‘load 
initial’, ‘load data’ (repeated), ‘load final’ take place. The ‘contact’ 
command is retried until an SNRM response of ‘nonsequenced 
acknowledgement’ (NSA) is received. When an NSA is received, initial- 
ization of the remote begins with the first item of this list (‘activate 
physical’ to the remote NCP physical services). 


Contacted -- NCP physical services to SSCP 


The ‘contacted’ command was initiated by a ‘nonsequenced 
acknowledgement’ (NSA) SDLC reply from a physical unit as a re- 
sponse to the ‘set normal response mode’ (SNRM). This command 
provides the network address of the physical device contacted in the 
request unit (RU) at RUINA. 


This information sent to SSCP allows the physical unit to be sent the 
next command (an ‘activate physical’) to establish the next level of 
session. 


Activate physical -- SSCP to CUB physical unit process queue 


The ‘activate physical’ command is enqueued to the CUB physical unit 
process queue. This command is the first command not addressed to 
NCP physical services and is the first which may be sent on a link to a 
physical unit. If the device is a type 2 physical unit, the command is 
transmitted to the physical unit. If the device is a type 1 physical unit, 
the command is processed by the NCP and is not sent to the physical 
unit. 


The processing of the command results in setting the ‘processing session 
initiating request’ bit of CUBSTAT in the CUB control block to 1. The 
command format is modified from FID1 to FID2 and placed on the 
CUB link outbound queue (CUBLOBH); this is the queue searched by 
the link scheduler (started by an ‘activate link’ command) for data to be 
transmitted to the physical unit. 


When the command has been processed by the physical unit and the 
response received by the link scheduler polling the physical unit, the 
response is enqueued on the CUB link inbound queue, triggering the 
CUB link inbound task. The task converts the PIU from FID2 to FID1 
and checks for the type of response. If a positive response is received, 
the ‘processing session initiation request’ bit is set to 0, and the ‘session 
established’: bit is set to 1 in CUBSTAT of the CUB. If a negative 
response is received, the ‘processing session initiation request’ bit is set 
to 0. The response is XPORTed to the channel queue to be sent to 
SSCP. 


The response request/response unit (RU) contains the name of the 
control program generation name for type 2 physical units. 


For the type 1 PU, the ‘session established’ bit is set to 1 by the physical 
unit processing queue task, and the response to SSCP is created by the 
NCP. 


Appendix 5 


Appendix A 


6 


Appendix 


13. 


14. 


NOTE: This command completes the second level of session 
(SSCP/CUB). 


* Assign network addresses -- SSCP to physical services (switched link 
only) 


The logical unit definitions for a switched SDLC link are created by the 
LUPOOL macro, and the network addresses assigned are the highest 
addresses in the NCP; that is, the last entries in the resource vector 
table (RVT). The logical units are not assigned to any switched link or 
physical unit at generation time. The CUB has a switched extension of 
four bytes which contains the maximum count of entries and an address 
pointer to a logical unit vector table (LUV). The definition on the PU 
macro of MAXLU creates the LUV and pointer to the LUV. This 
command initializes the LUV with the addresses of LUBs from the 
LUPOOL. 


The fields in the ‘assign network addresses’ request unit are: 
bytes 3-4 Network address of the physical unit 
byte 5 Number of LU addresses to be assigned 
byte 6 X80’ 
bytes 7-n Network (LU) addresses to be assigned 


The number of addresses to be assigned may not exceed the entries in 
the LUV table (MAXLU operand of PU), and the addresses of LUs 
assigned are allocated from available entries in the logical unit pool 
(LUPOOL). When the logical unit block (LUB) address entry is provid- 
ed in the LUV, the address pointer to the CUB is provided at LUBCUB 
field in the LUB. 


Physical services builds a response to SSCP when the command has 
been processed and the network addresses have been assigned in the 
LUV. 


* Set control vector LU -- SSCP to physical services (switched link 
only) | 


The ‘set control vector LU’ command to NCP physical services provides 
the LU network address in the request unit (RU). A separate ‘set 
control vector LU’ command must be processed for each logical unit 
(LUB) to be used during a switched connection. 


_The command provides the following data: 


byte 6 - LUB network address 
byte 7 - n pacing count 
byte 8 - m pacing count 


byte 9 - Dispatching priority of APPL/LU CPM-OUT task 
(BATCH operand of LU) 


_ The logical unit block (LUB) is now initialized with appropriate defini- 


tions and pointers which are generated for nonswitched LUBs. 


15. 


16. 


17. 
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Activate logical -- SSCP to LU/SSCP process queue 


The ‘activate logical’ command is enqueued on the LU/SSCP process 
queue of the logical unit control block (LUB). The LUB CPM-OUT 
task checks the command type, turns the ‘processing activate logical’ bit 
to 1 in LUBCPSET of the LUB, converts the command from FID1 to 
FID2 (or F1D3), and places the command on the CUB link outbound 
queue for the link scheduler to find and transmit. Except for SDLC 
3270, an ‘activate logical’ is processed by the link-attached physical 
unit. All commands for the SDLC 3270 are processed by the network 
control program. 


The PIU response to polling the physical unit is enqueued to the CUB 
link inbound queue. The CUB link inbound task dequeues the FID2 (or 
FID3), converts it to a FID1, and branches to the CPM-IN task of 
LU/SSCP to process the input. A positive response requires the 
‘processing activate logical’ bit to be set to O and the ‘session 
established’ bit to be set to 1 in LUBCPSET of the LUB. The response 
is then XPORTed to the channel queue to be sent to SSCP in the host. 


NOTE: This command completes the third level of sessions 
(SSCP/LU). No additional session is started until an application pro- 
gram is connected to be logical unit. 


Initiate self -- from LU to SSCP (Logical unit initiated logon only) 


The ‘initiate self? command is received from the polled physical unit and 
placed on the CUB link inbound queue. The CUB link inbound task 
dequeues the PIU, converts the FID2 or FID3 to FID1, and determines 
whether the PIU is from a defined LU which has a LU/SSCP session. 
The PIU is XPORTed to the channel queue to be sent to SSCP. No 
processing occurs. The host receives the PIU and processes the request. 
The request unit (RU) contains (1) the name of the application (VTAM 
APPL statement label, TCAM message handler label) to which logical 
unit wants to be connected, or (2) text used as an entry to the interpret 
table. 


The ‘initiate self’ is required only if the connection is initiated from the 
network logical unit. A host application initiates the connection with a 
‘bind’ command. 


Bind command -- host application to LU 


The ‘bind’ command is sent from the host application to the APPL/LU 
process queue of the logical unit block (LUB). The APPL/LU process 
queue task dequeues the request, sets to 1 the ‘processing bind’ bit of 
LUBAPSET of the LUB, converts the FID1 to FID2 or FID3, and 
places the PIU on the CUB link outbound queue for the link scheduler 
to transmit. 


The response to ‘bind’ command is received and queued on the CUB 
link inbound queue. The CUB link inbound task dequeues the FID2 or 
FID3, converts it to a FID1, and branches to the APPL/LU CPM-IN 
for processing. If the response is positive, the ‘processing bind’ is set to 
0 and ‘session established’ bit is set to 1 in the LUBAPSET field of the 
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18. 


LUB. The response is sent to the host application by XPORTing it to 
the channel intermediate queue of the CHB or COB. | 


NOTE: This command completes the fourth and last level of sessions 
(application/LU). 


Start data traffic -- from host application to LU 


The ‘start data traffic’ command is required by specific logical unit 
types. If ‘start data traffic’ is not required, data and subsequent com- 
mands immediately follow the ‘bind’ command. 


The ‘start data traffic’ and all subsequent commands and data transfers 


are placed on the LUB APPL/LU process queue for converting from 


FID1 to FID2 or FID3 and placed on the CUB link outbound queue for 
transmission to the SDLC terminal. If the device is a type 1 physical 
unit, the sequence number processing is performed by NCP. If the PIU 
is text, the PIU is checked for VPACING from the host, and for PAC- 
ING control from NCP to the logical unit. Data traffic is also segment- 
ed as required by the MAXDATA operand of the PU. 


All text and data from the logical unit are received and placed on the 
CUB link inbound queue, converted to FID1, processed to identify 
which logical unit (or the CUB) the FID1 is from to locate the LUB 
control block, and processed by type. A command or command re- 
sponse is processed as required and text is checked for PACING re- 
sponses or requirements to carry a VPACING response on to the host. 
After required processing, the PIU is placed on the channel queue for 
transmission to the host. 


NOTE: Two things which may not be initially apparent may occur 
during data transfer: 


(1) An ‘isolated pacing response’ (IPR) is sent from devices to the 
NCP, or from the NCP to the host. These IPR responses have the 
FME/RRN bits of 0, but pacing bit of 1 to request more data. 
This condition occurs whenever a outbound PIU carries a pacing 
request without requiring an FME/RRN response. 


(2) A pacing response resets the pacing counter. Therefore, if pacing 
of (2,1) is coded, the first PIU carries the pacing request. If the 
response is returned before a second PIU is processed, the second 
PIU becomes a ‘first’ PIU (carrying the pacing request) because 
the pacing counter was reset. If data traffic is not grouped in some 
manner (as in chaining), it appears that pacing is (1,1). 


This command completes the initialization of the session. The last level 
of session could be ended by a ‘terminate self’ from the network logical 
unit followed by an ‘unbind’ or an ‘unbind’ initiated by the host applica- 
tion. A new ‘bind’ from a different or the same host application could 
initiate a new fourth level session without ending other levels. The 
switched support requires a full sequence of ‘unbind’, ‘deactivate 
logical’, ‘free network addresses’ (free LUBs to LUPOOL and clear 
LUV pointers), ‘deactivate physical’, ‘discontact’ (which sends SDLC 
‘set normal response mode’ (SDRM) for a ‘nonsequenced 
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acknowledgment’ (NSA), and ‘abandon connection’; and then a new 
‘dial’ or ‘answer’ command may be issued for that switched interface. 


A PIU trace provides the above sequence, and a formatted control block 
dump of NCP provides the bit settings to identify the levels of com- 
mands in process or completed. 


Inoperative -- from NCP physical services to SSCP 


The ‘inoperative’ command may be required at any point in the com- 
mand sequences after the ‘activate link’ command. After the ‘activate 
link’ command, an ‘answer’, ‘dial’, or (nonswitched link) ‘contact’ 
command is issued by SSCP. If the request is for a valid network ad- 
dress in proper sequence, that command is immediately acknowledged 
with a positive response. The method of indicating an abnormal end or 
break in the processing on a link is for NCP physical services to send an 
‘inoperative’ command to SSCP. 


The ‘inoperative’ command identifies the network address in the request 
unit (RU) field of RUINA of the link or resource. If the current com- 
mand is to the link, the link address is carried in the request unit (RU) 
field of RUINA and byte 5 of the RU contains a value of X‘02’. If the 
current command is to a resource on the link, the resource network 
address is in RUINA and byte 5 of the RU contains a X‘01’. 


No response is requested from SSCP; however, the host is expected to 
provide a sequence of commands to terminate, retry, or alternate path 
alternatives to the failing resource. 
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Problem Solutions 


Network Control 
Program Supervisor 


Channel Adapter lOS 


Path Control 


The following answers to the problems are based upon the generated values in 
the NCP dump listing in Appendix C. 


No program levels were active. 


General register 0 of groups 0, 1, and 2 are a halfword beyond an EXIT 
instruction, X‘B&840’. Group 3 register 0 is a fullword beyond the 
X‘B840’ and SVC qualifier; however, the true indicator of an active 
level 5 task is at X‘0685’, bit 1. 


The channel block is at X‘6F48’. The halfword address pointer is at 
X‘0772’. The address is at offset X‘00’ of the control block; the prefix 
area begins at X‘6F 18’. 


A CHB, identified by XXCXTCHB (or XXCXTCOB for COB) at the 
address minus 8 of the channel control block (X‘6F40’). 


Yes, at X‘6F30’ (CHB-X‘18’) in the channel hold queue is the last 
buffer sent to the host. No buffers are in the intermediate queue. 


04, from X‘6FAO’ at CHB plus X‘58’. 

20 (X‘0014’), from X‘6FB8’ at CHB plus X‘70’. 
28 (X‘001C’), from X‘6FBC’ at CHB plus X‘74’. 
156 (X‘009C’), from X‘6FB4’ at CHB plus X‘6C’ 


X‘17A40’, the SIT is immediately before the SVT, with a count of 
entries equal to the count of the maximum subareas plus 1. The address 
of the SIT is in the extended halfword direct addressables (HWE) at 
offset X‘48’. 


X‘17A50’, the SVT is immediately before the RVT, with a word of 
zeros as the first entry. All nonfirst entries are nonzero. The SVT end 
delimiter is a X‘FF’ in the leftmost byte of the last entry. The address 
of the SVT is in the extended halfword direct addressables (HWE) at 
offset X‘4C’. 


X‘17A64’, the address of the RVT minus 2, is at X‘07E8’. The minus 4 
offset of the RVT address is at X‘17A60’. | 


4, from the mask at X‘0693’ or X‘0694’. 
X‘65’, from the RVT count field at X‘17A60’. 
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Services 


OA US ae aa OY 


3, from the leftmost bits used for identifying a subarea based on the 
network address of any resource, such as the PSB plus X‘24’, SCB or 
CUB plus X‘1C’, or LUB plus X‘24’. | 


A contact command for a type 4 PU is the same as for a type 1 or 2 PU. 
The command is addressed to NCP physical services via SIT, SVT, and 
RVT with the type 4 PU ‘local’ RVT address in the RUINA field. 


An ‘activate physical’ command for a type 4 PU is addressed to the 
NCP Physical Services of the ‘remote’ NCP, using SIT and SVT control 
blocks to locate the SCB link outbound queue. 


The PSB is at X‘19C60’. The address is the first RVT entry. 
NCPO4M from X‘19C8C’, PSB plus X‘2C’. 

Yes, bit 0 is 1 at X‘19C8A’, PSB plus X‘2A’, 

Yes, bit 1 is 1 at X‘19C8A’, PSB plus X2A’. 

8, from X‘19C88’, PSB plus X*28’. 


X‘17’, from address X‘19C82’, PSB plus X‘22’. The counter contains 
the sequence number previously received (X‘0016’. 


No, from offset 0 of the PSB at X‘19C60’. 


The following identifies the buffer address and command within the 
buffer: 


X‘19CA8’ ‘Initialization complete’ from NCP to SSCP 

X‘19CF4’ ‘Activate physical’ to NCP from SSCP 

X‘19D40’ ~— ‘Start data traffic’ to NCP from SSCP 

X‘19D8C’ = ‘Set control vector’ (time and date, RU byte 5, 01) 

X‘19DD8’ = ‘Set control vector’ (channel delay to 0, RU byte 5, 05) 

X‘19E24’ ‘Activate link’ (network address X‘3001’) 

X‘1A628' — ‘Activate link’ (network address X‘303C’) 

X‘1A674’ ‘Answer’ (network address X‘303C’) 

X'1A6CO’ ‘Set control vector’, channel delay reset (RU byte 5, 
05) 

X‘1A70C’ ‘Contact’ (network address X‘3019’) 

X‘1A758° ‘Contact’ (network address X‘302D’) 

X‘1A7A4’ = ‘Contact’ (network address :X‘302F’) 

X‘1A8D4’ ‘Contacted’ (network address X‘302F’) 


9. The first buffer contains an ‘activate link’ response. X‘1A038’ in RH 


byte O has a value of X‘8F’ with bit 5 indicating sense data is included. 
The four bytes of sense data are inserted following the RH and prior to 


Boundary Network Node 
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the RU. The system sense data of X‘8002’ is specified in IBM 3704 
and 3705 Program Reference Handbook (GY30-3012), Section 8: 
NCP# Exception Responses as Path error: link failure. The network 
address of the link was X‘3005’ on the request, but has been overlaid in 
the response. A PIU trace would show sequence number X‘0005’ 
outbound with the network address and the response could be associat- 
ed by the sequence number. 


X‘1A168’ is an additional indicator of the link failure. The record 
maintenance statistics identifies the network address of X‘3005’ as the 
failing resource. 


The CUBs at X‘1836C’ and X‘1879C’ have outstanding ‘set normal 
response mode’ (SNRM) from a ‘contact’ command. At offset X‘1F” is 
a value of X‘41’; the 4 is the ‘set normal response mode’ bit. 


The CUBs at X‘18830’ and X‘18C1C’are the CUBs with an established 
SSCP/PU session. At offset X‘4C’ is a value of X‘80’; the leftmost bit 
is the ‘session established’ bit. 


At CUB plus X‘18’ is the SDLC addressing/polling character. The 


- CUB at X‘18830’ has an SDLC addressing/polling character of X‘CS5’. 


The CUB at X‘18C1C’ has an SDLC addressing/polling character of 
X‘C4’, 

The network address is at the CUB plus X‘1C’. The network address of 
the CUB at X‘18830’ is X‘302F’, subarea 3 and element 2F. The 


network address of the CUB at X‘18CI1C’ is X‘303D’, subarea 3 and 
element 3D. 


The LUB of the X‘18C1C’ CUB is at addresses X‘18CEC’. The LUB 
pointer can be located by the address at CUB plus X‘54’, at X‘18C70’. 
The value X‘14018C74’ specifies a maximum of X‘14’ entries in the 
LUV at X‘18C74’. The only active LUB in the LUV table ics at 
X‘18CEC’. | 


Yes, the LUB has a session with SSCP with a X‘80’ value at offset 
X‘28’ at address X‘18D14’. 


No, the LUB does not have a host/LU, indicated by a value of X‘00’ at 


, address X‘18D18’. 


Pacing is (2,2), (1,1), and (7,7); the pacing values are at offset X‘2E’ 
and X‘2F’. 


The identifier of the LUB local address is at offset X‘31’. The local 
address of the LUBs are 1, 2, and 3. 


To be understood, the following buffers must be grouped according to 
channel allocation. In groups of four buffers per allocation, the first 
channel buffers are: X‘1A758’, X‘1A920’, X‘1AA50’, X‘1AC18’, and 
X‘1AD94’, 


The following entries identify the buffer address and command: 


X‘1A7FO’ ‘Activate physical’, network address X‘302F’ 
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X‘1A83C’ 
X‘1A920’ 
X*1A96C’ 
X‘1A9B8’ 
x1AA04’ 
X*1AAS50’ 
XTAAIC’ 
X‘1AAE8’ 
X‘1AB34’ 
X‘1AB80’ 
X1TABCC’ 


‘Activate Logical’ (network address X’3030) 


‘Activate Logical’ (network address X’3031) 


‘Activate Logical’ (network address X’3032) 
‘Activate Logical’ (network address X’3033) 
‘Activate Logical’ (network address X’3034’) 
‘Activate Logical’ (network address X’3035’) 
‘Activate Logical’ (network address X’3036’) 
‘Activate Logical’ (network address X’3037’) 
‘Bind’ (network address X’3030’) 

Unformated user data (network address X‘3030’) 


Unformated user data (network address X‘3030’) 


X‘1AC18’, X‘1AC64’, X‘1ACBO’, and X‘1ACFC’ Unformated user 


X‘1A628’ 
X‘1A674 
X‘1B040’ 
X‘1 ADEO’ 
X‘1TAE2C’ 
X‘1BOD8’ 
X‘1AE78’ 


X‘1B254’ 
X‘1B124 


X‘1B170’ 


data, network address X‘3030. This is one PIU in four 
buffers. This is the first PIU transmitted to the termi- 
nal. The format is FID2 (buffer offset X‘12’). The 
terminal type is an SDLC 3270 which requires NCP to 
process all commands. Therefore, the previous com- 
mands were all in FID1 format with the response in the 
same buffer used for the request. 


The following buffers provide the sequence for a switched SDLC 
sequence. | 


‘Activate link’ (network address X‘303C’) 
‘Answer’ (network address X‘303C’) 

‘Off hook’ (network address X‘303C’) 

‘Set control vector’ (network address X‘303D’) 
‘Contact’ (network address X‘303D’) 
‘Contacted’ (network address X‘303D’) 


‘Activate physical’ (network address X‘303D’, buffer 
offset X‘OE’ for FID2) 


‘Activate physical’ response 


‘Assign network addresses’ (to NCP physical services). 
The CUB is identified at offset X‘1E’ as X‘303D’. At 
offset X‘20’ is a value of 01 to specify only one address 
being assigned. At offset X‘22’ ts the assigned network 
address of X‘303E’. This is a very unusual network 
address assignment of consecutive network addresses. 
The last defined CUB in the generation was the 
switched CUB with address X‘303D’, and the first 
available LUB in the LUPOOL had an address of 
X‘303P’. 


‘Set control vector LU’ (network address X‘303E’) 


Local/Remote Link 


Data Link Control 


BSC/SS Processor 
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X‘IBIBC’ ‘Activate LU’ (network address X‘303E’) 


X‘1B2A0’ = ‘Activate logical’ response 


Type 4 physical unit. 
Station control block (SCB). 


‘Nonsequenced acknowledgement’ (NSA) or ‘request initialization’ 


(RQI). 


Activate link to NCP physical services with the link network address in 
the RU at RUINA. 


(1) The SERVLIM operand specifies the number of passes through the 
service order table (SOT) before suspending data transfer for command 
processing. (2) If the pass through the service order table occurs in less 
time than the value specified in the PAUSE operand, link service is 
suspended until the pause expires or until outbound data is queued for 
transmission. 


In the character control block (CCB) at CCBL2 (offset X‘24’). 
In the character control block (CCB) at CCBL3 (offset X‘4C’). 
In the link XIO block (LXB) at offset X‘20’. 
In the link XIO block (LXB) at offset X‘1C’. 


The active links are LKBs at X‘18BOC’, X‘18BE8’ and X‘18CC4’, 
identified at offset X‘12’ with a value of X‘80’. 


The switched links are the LKBs at X‘18BE8’ and X‘18CC4’, identified 
at the offset X‘13’ bit value of x1xx xxxx. 


Half-duplex or full-duplex (one or two scanner addresses) for the link is 
identified in the ACB (CCB) at offset X‘53’, CCBTYPE. A value of 
X1xx xxxx specifies two line adapters. The LKBs at X‘18BE8’ and 
X‘118CC4 are half-duplex. The LKBs at X‘18BOC’ is full-duplex. 


FIDO 
BTU 


(1) Device queue of a device block (DVB) or (2) the nondevice input 
queue (pointer at HWE plus X‘2C’). 


Seven lines, indicated by the leftmost bit of 1 in the resource vector 
table. 


Fifteen devices, indicated by the second bit of 1 in the resource vector 
table. 
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6. The buffers are grouped in INBFRS quantity (4) at the following buffer 
addresses: 


X‘19E24’, X‘19FAO, X‘1A1B4’, X‘1A2E4 and X‘1A414 


Buffers X‘19F54’, X‘1AODO through X‘1A168’ were not allocated 
initially to the channel. The buffers contain the following information: 
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X‘19E24’ 
X‘19E70° 
X‘19EBC’ 


X‘19F08’ 
X‘19F54’ 


X‘19FA0’ 
X‘19FEC’ 


X*1A038’ 


X‘1A084" | 


X‘1A0D0’ 
XIALIC 


X‘1A168' 


X1ALB4 
X*1A200' 


‘Activate link’ (network address X‘3001’) 
‘Set mode’ (network address X‘3002’) 


Allocated for input on the DVB work QCB for re- 
source X‘3002’. The DVB at X‘17C48’ contains a 
shifted address of X‘67AF’, or a nonshifted value of 
X‘19EBC’. The chain pointer of buffer X‘19EBC’ 
contains X‘0000’. 


‘Activate link’ (network resource X‘3003’) 


Allocated as the first buffer in the system save area 


pool. At address X‘075C’ in the halfword direct ad- 


dressables (XDH) is a value of X‘67DS’ shifted address 
of buffer X‘19F54’. 


‘Set mode’ (network resource X‘3004’) 


Allocated for input on the DVB work QCB for re- 
source X*3004’ 


‘Activate link’ (network resource X‘3005’). This 
command failed as indicated exception response in RH 
byte 1 xxx1xxxx. Sense data is included as indicated in 
RH byte O xxxxx1xx. Four bytes of sense data is in- 
serted following the RH. The RU is offset four bytes. 
This buffer contains the response, which does not in- 
clude the resource identifier. In a PIU trace the request 
and response is associated by the sequence number 
field. A ‘record maintenance statistics’ PIU is generat- 
ed by the NCP for SSCP to record the failure (see 
buffer X‘1A168’). 


‘Activate link’ (network resource X‘3008’) 

Work buffer for ‘activate link’ failure (buffer 
X‘1A038’). 

Work buffer for ‘activate link’ failure (buffer 
X‘1A038") 


‘Record maintenance statistics for ‘activate link’ failure 
initiated in buffer X‘1A038’ for network resource 
X°3005’". 


‘Set mode’ (network resource X‘3009’) 


Allocated for input on the DVB work QCB for re- 
source X°3009’ 


X‘1A24C’ 
X‘1A298’ 
X‘1A2E4’ 


X°1A330’ 
X‘1A37C’ 
X‘1A3C8’ 


X‘1A414’ 
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‘Activate line’ (network resource X‘*300A’) 
‘Set mode’ (network resource X‘300B’) 


BSC/SS ‘contact?’ command (network resource 
X‘300B’) 
‘Activate link’ (network resource X‘300C’) 


‘Set mode’ (network resource X‘300D’) 


BSC/SS ‘invite’ command in BCU (BTU) format 
(network resource X‘300D’). 


‘Activate — link’ (network resource X‘300E’). This 
command failed as indicated exception response in RH 


byte 1 xxx1xxx. Sense data is included as indicated in 


RH byte 0 xxxx1 xx. 


The buffers contain the following information: 


X‘1B208’ 
X‘1B2EC’ 
X‘1B338’ 


X‘1B384’ 
X‘1B3D0’ 


X‘1B4B4’ 


Unformatted user data, attempted logon from X‘300B’ 
‘Reset immediate’ (network resource X‘300B’) 


‘Write with end of transmission’ (network resource 
X‘300B’) 


‘Read transmission’ (network resource X‘300B’) 


‘Write with end of transmission’ (network resource 
X‘300B’) 


‘Record maintenance statistics’ 
X‘300B’) 


(network resource 
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DUMP BUF=Y, FORMAT=Y, FROMADDR=200 
FOLLOWING ITS A DUMP OF A LOCAL NCP 


(PHYSICAL SERVICES BLOCK) 19C60 


00000000 O0A80000 O080F5D0 00000000 
00060016 30001000 0008C000 D5C3D7F0 
000C0000 


(SUBAREA INDEX TABLE) 17Aa40 
00020001 COD0C00C OC00D000 00000000 
(SUBAREA VECTOR TABLE) 17450 


00000000 80A17A60 48ED6F18 
FFO4OLO4 00650016 00219C60 


TESTOOOO 


00000000 OO0A80000 O880F460 00009000 
F4D44040 00000000 92090000 00000000 
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4) xipueddy 


OZ xipueddy 


3705 DUMP 


CHANNEL CONTROL BLCCK 


PREFIX AREA 


COMMON 


00000000 
00800000 


AREA 


00000008 
00143198 
0001B67C 
0001B3D0 


OUT CW AREA 


IN 


C3E7C3C1 
00000000 
00000000 
00000000 
00000000 
00000000 
0C000000 
00000006 


00000000 


00000000 
00000000 
00000000 
09000000 
90FOB5SA6 
0A820000 
00000000 
00000000 
00000000 
00000000 
00000000 


CW AREA 


C3E7C3C1 


O6F18 


00480000 
OOCTB598 


O6F48 


C000C000 
02200000 
O001EB598 
QO00A00 14 


O6FC8 
D6C3E6C1 


00000000 
00000000 


00000000 


00000000 
00000000 
00000000 
00000000 
00000000 
00000000 
00000000 
00000000 
000600000 
9OFIBSF2 
00867456 
E8E80000 
00000000 
00000000 
00600000 
00000000 


07160 


C9C3 F6C1 


O6F4U8 


OO80F4E0 
EV ETC3E7 


00000000 
OO008FD2 
00013598 
6FDO6FD4 


10706FBD 
00000000 
00000000 
00000000 
00000000 
00000000 
00000000 
00000000 
00000000 
009000060 
00000000 
00C00000 
00000000 
9121B634 
00000000 
00000200 
00000000 
00000000 
00900000 
00000000 


9OFIBSA6 


00000000 
E3C3C8C2 


00005251 
OO008FES8 
7168716C 
009C009C 


4O51B3DE 
00000000 
00000000 
00000000 
00000000 
00000000 
00000000 
00000000 
00000000 
00000000 
00000000 
00000000 
00000000 
A121B680 
00000000 
0001C000 
00000000 
00000000 
00000000 
00000000 


9OFIBSF2 


00000000 


716C6FD8 
OOO0O08FFC 
71747168 
00140013 


107 96FBD 
00000000 
00000000 
00000000 
00000000 
00000000 
00000000 
00000000 
00000000 
00000000 
00000000 
00000009 
00000000 
00000000 
00000000 
00000000 
00000000 
00000000 
99000000 
00000000 


9121B634 


90000090 


00240000 
QOO01TBSE4 
OO1400F9 
00100002 


4051B216 
90000000 
00000000 
00000000 
00000000 
00000000 
00000000 
60000000 
00000000 
00000000 
00000000 
00000000 
00000000 
00867760 
00000000 
00000000 
00000000 
00000000 
00000000 
00000000 


A121B680 


0001B3D0 


O40021E1 
00000006 
04040001 
000004B0 


00900000 
00000000 
00000000. 
00090000 
00000000 
00000000 
00000000 
00000000 
00000000 
00000000 
00000000 
90000000 
C3E7C3C1 
09000E20 
09000000 
00019738 
00000000 
00000000 
00000000 


000171B3D0 


20000000 
OOO 1BSE4 
00000000 
00000000 


00000000 
00000000 
00000000 
00000000 
00000000 
00%00000 
00000000 
00000000 
00000000 
00000000 
00000000 
00000000 
CIC3E6C1 
16800302 
00000000 
00000000 
00000000 
00000000 
00000000 


PAGE 1 


erates Wale aca we AW Wiel Mewes Clee 68 Ses 
o 6 eee wGtane RACK CCU DWM. ~ veda ie were eerece at 
Poe gs ah Ocatiend: Ww Wales Bs SN eNea! «Oe eevee ee ee he 
Weg oat ater dine: ok, Oe eee er eete ela UU aces a ee 
SG 6 a6 Oe OSS ROO ee ES e OS Oe OS OSS OO 
MO eek Bima e were Leo Re eae weeve See Sate ee 
CR CAOCW AG eés. sce S6ie ee bees wees ere 
oF a car a el “gid erat Wea lesa aS ele ewe ae bale Gee ele 
Rie caret a ecat SoeNe: Biel SOW Ue. bse ee a owes ee 
Fg ae ae seca ins ta Se fete DT i ela ee ae eae 
De al gs tae hase ne aia ng Baars WS el a cai ee ae Gh ede: ene ae Talal. ges 
Oe oo Tatra Ve erie, ib vial tate ng eelrg aiigs cel es aids ee era e et See ieee 
Wie (gcib a Ge o6: a eee a ee Oe aS Oe Be wee 
BS ties ca toes keegan ste bias we Gea ascr aires aie 
PR aie as Re ce saa at aca ds at ain ae ee Gs a a a ae ee 
Oe nga le: ae dala se Ge ote Jet aaa ene wc we lees es eee ae ere 
OR ig ener ig Sa eee eae waee Wie wee le eles ee aa eee” 
ak ahs tara ear as a gh sie On twr Ge ae. ece ene ae 
PF gi ii WSS a WS Gre ee 6 weer eee CO CALOUWA” 
ee Dargo De 2 ee 6u8 ee ee ee er eee ee 
BE Sah na Ger ae ecg IS ewe Wl ww WCE OO a ae ate eoete ee 
W eietere lh, Ve ene e wine Gere ew ane wees ee acne ae 
Fe Se on te lene 6" SGC OSLO: WO eee ee Owe ee eS ete en 
ee gine iie~a? gta) ace ® @e8ee28e Be Re eae Se a es ee ee 
Fron ee tea eee ere Rhea at es Se wwe et ecaae ee ate 
ok 2 


CX CA TCWA se Seid Fe 2 ww Seo Soe ee Se eee 


7) xipuoddy 


17 xtpuaddy 


3705 DUMP 


RESOURCE VECTOR TABLE 


0000 


TLEee 


00 


17A60 


PTR 


19C60 


0066 ENTRIES 


START-STOP AND/OR BSC RESOURCES: 


0001 
0004 
0007 
OOOA 
000D 
0010 
0013 
0016 


SDLC 


0018 
0018 
OOTE 
0021 
0024 
0027 
OO2A 
002D 
0030 
0033 
0056 
0039 
003C 
003F 
0042 
0045 
0048 
OO4B 
OOUE 
0051 
0054 
0057 
OO5A 
005D 
0060 
0063 


FYPe 
VY PE 
TYFE 
TYPE 
TYPE 
TYPE 
TYPE 
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00000000 
00000000 
00000000 
00000000 
00000000 
00000000 
00000000 
00000000 
00000000 
00000000 
3038A001 
00000000 
00010A00 
00000000 
00000000 
00000000 
00800000 
00A80000 
00000000 


00000000 


302A0000 
00000000 


G012000C. 


OCO00000 
008103F0 
00000000 
00000000 
OOA80000 
00000000 
00000000 
04000000 
00000000 
00018830 
00000000 
00018830 
00000000 
00018830 
00000000 
00018830 
00000000 
00018830 
00000000 
00018830 
00000000 
00018830 
00000000 
00018830 
00000000 
00800000 
OOA80000 
00000000 
00000101 
00000000 
OOAE0000 
24000000 
TEB1OADO 
00000000 


LINE 18BCQ SAME AS 


00800000 


00000000 00000000 


00A806000 
22000000 


00000000 


00800000 


008103F0 
Y4LUOOOO 


JE8TOADO 00000000 


00000000 


LINE 18CA0O SAME AS 


00N000000 


00000000 00000000 


00A80 000 
00000000 
00A80000 


08010760 
00000000 
08810760 


00000000 
OOA80000 
00000000 
00018 36C 
00000000 
00000100 
00000300 
08810760 
00000000 
C5018B0C 
OOO0A0000 
00A80000 
30300000 
OCA80000 


30310000 


00a80000 
30320000 
00A80000 
30330000 
00A80000 
30340000 
00480000 
30350000 
00A80000 
30360000 
00A80000 
30370000 
00880000 
02000000 
1E8 10AD0 
00000000 
00010000 
00000000 
008 103F0 
00000000 
00000000 
00000000 


ABOVE 

00000000 
00000000 
00000000 
00140700 
80000300 
00000000 


ABOVE 

O0OA80000 
COOO0T6EC 
00000000 
00000000 
00000000 


00000101 
08810760 


00A80000 


302C0000 


00000000 


00010000 
01050000 
00000000 
00000000 
302F0001 
00000000 
008 10A00 
80001001 
00810A00 
80000000 
008 10A00 
80000000 
00810A00 
80000000 
008 10A00 
80000000 
00810A00 
80000000 
00810A00 
80000000 
00810A00 
80000000 
008103F0 


00000000 | 


000000006 
OOA80000 
00000000 
00000000 
00000000 
00000000 
00000000 
00000000 


00A80000 
00007678 
00000000 
44070000 
01090000 
00000000 


00417120688 
00000000 
00018C1C 
00000000 
00000000 


00110000 
00000000 
00810A00 
60000000 
00000000 
00000000 
00000000 
0001879C 
00000000 
00800002 
00OA80000 
00000000 
80090101 
00000000 
00000101 
00000000 
00000101 
00000000 
00000101 
00000000 
00000101 
00000000 
00000101 
00000000 
00000101 
00000000 
00000101 
00000000 
00000100 
00000300 
08010760 
00A80000 
00007604 
00000000 
00010000 
00000000 
00000000 


00411618 
00000101 
00000000 
00000000 
140 18C7 4 
00C00000 


00000000 
00A80000 
303 E0000 
004880000 
303 F0000 


00000000 
0001836C 
00000000 
00000101 
C2018B0C 
00000000 
00480000 
30280000 
00A80000 
04000000 
1E810AD0 
00000000 
00010001 
00000000 
00020001 
00000000 
00030001 
00000000 
00040001 
00000000 
00050001 
00000000 
00060001 
00000000 
00070001 
00000000 
00080001 
00000000 
00010000 
01090000 
00000000 
00412088 
00000101 
00000000 
00000000 
14018898 
00000000 


000000 00 
00058C1C 
C4018CC4 
00000000 
01418CEC 
00000000 


303€8060 
00810A00 
80000000 
00810A00 
00000000 


00A80000 
30280000 
00000000 
00130000 
302DA141 
00000000 
00810A 00 
00000000 
008103F0 
88440000 
00000000 
00A80000 
00000001 
00480000 
00000000 
00A80000 
09000000 
00A80000 
00000000 
00A80000 
00000900 
00A80000 
00000000 
00A80000 
00000000 
00A80000 
00000000 
00000000 
00000000 
00000000 
00018A84 
00000000 
00058B40 
FFO18BE8 
00000000 
00000000 
00000000 


303A8060 
00080000 
303D0001 
00000000 
00900000 
00000000 


00C00000 
00000000 
00000101 
00000000 
00009000 


00810A00 
0C000000 
00A 80000 
00000000 
0 C8 00000 
0 0A 80000 
00000000 
00000101 
00000000 
00000700 
80800300 
08810760 
00020001 
08810760 
00009000 
08810760 
00000000 
08810760 
00000000 
08810760 
00000000 
08810760 
00000000 
08810760 
00000000 
08810760 
00000000 
C3018B0C 
00000000 
00A 80000 
30390000 
301880A0 
00080000 
303BA001 
00000000 
00000000 
00000000 


00500000 
00000000 
00810002 
00A 80000 
00000000 
00000000 


00000000 
00000000 
00910000 
00000000 
00010000 
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3705 DUMP 
18D60 00000000 
18D80 CO0A80000 
18DA0 00000000 
1@pcO =: ©oa R0000 
18DEO 00600000 
18E00 00A80000 
18E20 . 00000000 
18F40 00480000 
18E60 00000000 
18F80 00A80000 
18FAC 00000000 
18FCO 0080000 
18EE0 00600000 
18F00  00A80000 
18F20 00000000 
18F40  00A80000 
18F60 00000000 
18F80 0(A80000 
18FAO 60000000 
18FCO 00A80000 
18FEO 00000000 
19000 00A80000 
19020 00000000 
19040 00480000 
19060 00000000 
19080 00A809000 
190A0 00000000 
190c0  00A80000 
190FO 00000000 
19100 ooascoo00 
19120 00000000 
19140  00A80000 
19160 00000600 
19180  06A80000 
191A0 00000000 
191CO 00A80000 
191FO 00000000 
19200 00A80000 
19220 00000900 
19240 00080090 
19260 Q000cc0d 
19280 00a80000 
192A0 00000000 
192c0  00A80000 
192F0 00000000 
19300  00A80000 
19320 00000000 
19340 00280000 
19360 00000000 
19380 00A80000 
193A0 00000000 
193cO 00A80C00 


00000000 
08810760 
00000000 
08810760 
00000000 
08810760 
00000000 
08810760 
00000006 
08810760 
00000000 
08810760 
00000000 
08810760 
00000000 
08810760 
00000000 
08810760 
06000000 
08810760 
00900000 
08810760 
00000000 
08810760 
00000000 
08810760 
00000000 
08810760 
00000009 
08810760 
00000000 
08810760 
00900000 
08810760 
00000000 
08810760 
00000900 
08810760 
C0000000 
08810760 
00000000 
08816760 
00000000 
08810760 
09000000 
08810760 
00000000 
68810760 
00000000 
08810760 
00000000 
08810760 


00000000 
00000000 
00000000 
00000000 
600000000 
00000000 
00000000 
00000000 
00C00000 
00000000 
00000000 
00000000 
00000000 
O0COO0CC0D 
00000000 
00000000 
00000000 
0000000G 
00000006 
00000000 
00000000 
00000000 
00000000 
0000000 
00000000 
00000000 
00000000 
00000G00 
00000000 
00000000 
00000000 
00000000 
00090000 
00000000 
00000C00 
00000000 
00000000 
00000000 
00000000 
00000000 
00000000 
00000000 
00000000 
00000600 
00000000 
00000000 
00000000 
00000000 
00000000 
00000000 
00000000 
00000000 


00000000 
00000000 
00000000 
00000000 
00000000 
00000000 
00000000 
00000000 
06000060 
00000000 
00000000 
00000000 
00000000 
00000000 
00000000 
00000000 
00000000 
00000000 
00000000 
00000000 
00000000 
06000000 
00000000 
00000000 
00000000 
00000000 
00000000 
00000000 
00000000 
00000000 
00000000 
00000000 
00000000 
00000000 
00000000 
00000000 
00000000 
00000000 
60060000 
00000000 
00000000 
00000000 
00000000 
c0000000 
00000000 
00000000 
00000000 
60000000 
c0000000 
00000000 
00000000 
00000000 


00A80000 
30400000 
00A80000 
30410000 
00A80000 
30420000 
OOA80000 
30430090 
OOR80000 
30440000 
0OA8B0000 
390450000 
Q90A80000 
30460000 
00A80009 
30470000 
09A80000 
30480000 
00A80000 
30490000 
OOARCOO0O 
394A0000 
00480000 
304 R0000 
00A80000 
304cC0000 
00280000 
304D0000 
00A80000 
304E0000 
OGA80000 
304F0000 
OOA80000 
30560000 
00A80000 
30510000 
00480000 
30520000 
00A80000 
30530000 
00A86000 
30540000 
00A800900 
30550000 
00A80000 
30560000 
00A20000 
30570000 
0O0A80000 
30580000 
OOA80000 
30590060 


90810A00 
09000000 
00810A 00 
00000000 
00810A00 
00000000 
008108 00 
09009000 
00810A00 
00000000 
008 T0A00 
90000000 
00810A00 
00000000 
00819A 00 
00006000 
00810A90 
90000000 
00819A00 
00000000 
008104 00 
00009000 
00810A 00 
00000000 
00810A00 
00000000 
00810A00 
00000000 
00810A 00 
00000600 
00810A00 
00000000 
008104 00 
00000000 
0081GAG0 
00000000 
00810A00 
00000000 


00810A00 


00000000 
00810A 00 
09000000 
90810A00 
00000000 
908 10A 00 
09000000 
00810A 00 
00000000 
008170A00 
00000000 
008 10A00 
00000000 


00000000 
09900000 
00000000 
00000000 
00000900 
09000000 
00000000 
00990000 
00000000 
00000000 
09000000 
09090000 
00000000 
00000006 
00009000 
000990090 
00000000 
00000000 
00000000 
00090000 
90000000 
00000000 
00000000 
00000000 
00900000 
06090000 
00000000 
00000000 
00000000 
00000000 
00000000 
00000000 
09000000 


00000000 


00000000 
00000000 
00000000 
00000000 
00000900 
00000000 
0000C000 
09000000 
00000000 
00000000 
00900000 
00909000 
09000000 
000000900 
09000000 
00000000 
000009000 
00000000 


00000000 
00010000 
00000000 
00010000 
00000000 
00010000 
00000000 
00010000 
00000000 
00010000 
00000000 
00010000 
00000000 
00010000 
00000000 
00010000 
00000000 
00010000 
00000000 
00010000 
00000000 
00010000 
00000000 
00010000 
€0000000 
00010000 
00000000 
00070000 
00000000 
00010000 
00000000 
00010000 
00000000 
00010000 
00000000 
00010000 
00000000 
00010000 
00000000 
00010000 
00000000 
00010000 
00000000 
00010000 
00000000 
00010000 
00000000 
00010000 
00000000 
0001710000 


00000000 . 


00010000 
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3705 DUMP 


19350 
19400 
19420 
19440 
19460 
19480 
19440 
194C0 
194UFO 
19500 
19520 
19540 
19560 
19580 
19540 
195C0 
195E0 
19600 
19620 
19640 
19660 
19680 
196A0 
196C0 
196E0 
19700 
19720 
19740 
19760 
19780 
19780 
197C0 


—19TEO 


19800 


19C00 
19C20 
19040 
19C60 
19C80 
19CA0 
19CCO0 
19CE0 
19D00 
19D20 
19D40 
19D60 
19D80 
19DA0 
19DC0 
19DE0 


00000000 
00a80000 
00000000 
00280000 
00000000 
00A80000 
00000000 
0080000 
00000000 
00A80000 
00000000 
00A80000 
00000000 
00280000 
00000000 
00880000 
00000000 
00A80000 
00000000 
00A80000 
00000000 
0080000 
00000000 
00A80000 
00000000 
4A014190 
10815420 
17047894 
000197D4 


00017A40 


00000000 
00000000 
00000000 
00000000 


00000000 
9018126A0 
OF8112E8 
00000000 
00060016 
00000000 
2B000050 
33A80B10 
673D1F00 
BB203001 
67630A0E 
91340156 
01549138 
00010006 
F3048710 
00100001 


00000000 
08810760 
00000000 
08810760 
00000000 
08810760 
00000000 
08810750 
00000000 
08810760 
00000000 
08810760 
00000000 
08810760 
00000000 
08810760 
00000000 
08810760 
00000000 
08810760 
00000000 
08810760 
00000000 
08810760 
00000000 
4CO13E88 
9800ED88 
798279B2 
00019794 
00017850 
00000000 
29DE29DE 
00000000 
00000000 


O100FFB8 
OT8126A0 
010126A0 
0O0A80000 
30001000 
A800A800 
09004C00 
A3010B86 
1000300C 
536411A8 
20000000 
BD20084C 
01E6BD20 
8B800001 
7290015A 
6776 1E00 


00000000 
00000000 
00000000 
00000000 
00000000 
00000000 
00000000 
00000000 
00000000 
00000000 
00000000 
00900000 
00000000 
00000000 
00000000 
00000000 
00000000 
00000000 
06000000 
00000000 
00000000 
00000000 
00000000 
00000000 
00000000 
42017610 
01013688 
1200717C 
00009000 
80000000 
00A80000 
00A00000 
00480000 
00000000 


02910138 
OAQOF8D8 
02007A20 
008 0F5D0 
0008Cc000 
673D0A14 
7750BB20 
A3020B8F 
0001000D 
4903C108 
00050001 
1BOOCBO2 
09401B00 
02113000 
91400156 
10003000 


00000000 


00000000 
00000000 
00000000 
00000000 
00000000 
00000000 
00000000 
00000000 
00000000 
00000000 
00000000 


00000000 


00900000 
00000000 
00000000 
00000000 
00000009 
00000000 
00000000 
00000000 
00000000 
00000000 
00000000 
410058658 
44017610 
02013910 
000197F4 
80020000 
OOOAOOOA 
0080BA18 
00000000 
00416358 
00000000 


LINES 19820-19BEQ SAME AS ABOVE 


19010FE8 
OBOQFB10 
03807A20 
00000900 
DS5C3D7F0 
00000000 
7A18BC21 
A3910B87 
EB800011 
D1805174 
67501F00 
A95CBE20 
67760A10 
O1FO0F361 
BD200B40 
00020006 


00480000 
30520000 
00489000 
305 BC0 00 
00480000 
305C0000 
00280000 
305D0060 
00280000 
3050000 
00480000 
305F0000 
00489000 
30600000 
00480000 
306 10000 
00480000 
30620000 
00480000 
30630000 
00480000 
30640000 
00480000 
30650000 
9A0137C0 
50017610 
050139 10 
00006F48 
00000000 
00000000 
00000000 
00200000 
00000000 
00000000 


1A0110F8 
0E011348 
018148A0 
09000000 
F4D4U4LO4LO 
00140001 
000043B8 
A3010B88 
01D5C3D7 
BF2 03000 
10003000 
O8BE1B01 
00000000 
FOFI61F7 
1BOOCBO2 
8B800001 


00810A 00 
00000000 
00810A 00 
90000000 
008109800 
00000000 
00810400 
00000000 
00810A 00 
00000000 
00810A 00 
00000000 
00810A00 
00000000 
00810A00 
00000000 
00810A00 
00000000 
00810A 00 
00000000 
00810400 
00000090 
00810400 
00000000 
180137C0 
60017610 
C280E740 
00019784 


-00000000 


00000000 
00000000 
00000000 
00000000 
00000000 


11811190 
160114A8 
020148F0 
00A80000 
00000000 
672A 1D00 
9808B9 20 
67500A17 
FOF4 D440 
5ST64UEITF 
00020004 
BYO19DEA 
00100001 
F74BFOF6 
A8F4BE20 
02113000 


00000000 
00000000 
00000000 
09000000 
00000000 
00000000 
00000000 
00000000 
00000000 
00000000 
00000000 
00000000 
90000000 
90000000 
00000000 
00000000 
00000000 
00000000 
09000000 
09000000 
00000000 
09000000 
00000000 
00000000 
21013D28 
4 30136C8 
00770059 
000197B4 
00000000 
00480000 
00480000 
00A80000 
00480000 
00000000 


1180FD88 
17011708 
030148F0 
0880F460 
02000000 
00003000 
0525B800 
20000000 
40484983 
D1015174 
EB8000A0 
77088804 
67631E00 
FOFIF54B 
67890A 10 
05000010 


06000000 
00010000 
00000000 
00010000 
00000000 
00010000 
00000000 
00010000 
00000000 
00010000 
00000000 
00010000 
00000000 
00010000 
00000000 
00010000 
00000000 
00010000 
00000000 
00010000 
00000000 
00010000 
00000000 
00010000 
22013D28 
8D013868 
786C78B8 
000197A4 
00019C60 
O0080EES8 
008 0C6F0 
00215728 
0020FD40 
00000000 


11811240 
18011708 
O48148F0 
00000000 
00000000 
OOOOOO0O0A 
97800087 
00170001 
D1805174 
D1105174 
SFD8015A 
87407290 
10003000 
F5F 14BF2 
00000000 
8 84ABF20 
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D5C3E3C9 
601D40D7 
C5E240C1 
C4FOF25D 
E2E3C5D4 
C1C3C3D6 
B52 C00 
99000000 
6BD700 33 
60E3C1C3 
00000000 
0:0130006 
00000000 
00100001 
00000090 
00000000 
01010590 
00000000 
10013030 
00000000 
80010000 
00000090 
00000000 
83010003 
00000000 
00000000 
00000000 
6BB10000 
00000601 
00000009 
QOO0O4O0DE 
00000000 
00000000 
00000000 
00000000 
0280303D 
00000000 
10003000 
00000090 
00000000 


00000000 
20000000 
01000900 
09000000 
0300006D 
00000000 
6AF31C00 
00000000 
6B191236 
1D40C5D5 
TA4O4OE3 
4OTI4F4Q 
D6D5E240 
C64040F2 
D5C1D3E8 
4OCBD6E2 
11D54F 1D 
B4DSE3E2 
10013930 
00000000 
D7F01D4O 
60E3D6C5 
00000000 
83890001 
00000000 
6B8B 1£00 
00000000 
6C360B12 
00000001 
00000000 
00010003 
00000000 
00002200 
00000000 
00090000 
53000000 
00000000 
00000000 
00000000 
O101AFFC 
00000000 
00900000 
08000001 
00000000 
00000000 
00900000 
6C950A13 
01900000 
00000000 
00150006 
00000000 
00100001 


00000000 
OOOE0001 
00000000 
00000000 
71€9A0000 
00000000 
10003030 
00000000 
808 06BC4 
E3C 5D 940 
D640C4CI 
1D40D7C6 
CIDSC44O 
YOTE4YO4D 
E2C 9E211 
6B650048 
4OMD4O4EO 
4&OD9C5C3 
00010004 
00000000 
4011D940 
115A501D 
00000000 
0211303D 
00000000 
10003000 
00000000 
A0000000 
00000000 
00000000 
83010000 
00000000 
00000000 
00000000 
6BFDOAOD 
00000000 
00000000 
00000200 
00000000 
00000000 
00000000 
00000000 
028 4303C 
00000000 
220100C8 
00000000 
00000000 
00000000 
00000000 
8B800001 
00000000 
6C5C1E00 
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E Die: 6 date el SSe ea eee ee OSS oars 66ow Soe Se 
ae Dig tapes ove wel Sie dee ve. ee eee eo elee patter 
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e 
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@eeseeaedeeseeseeseeeseeensvenreensvsesteeeeeeeene ee 
eoeoereeeenewevnee eee eeenenee eee eee @#ee#ee 
eeoeeaeenmeaoesee*seenseeeeseesxeezsesee 8evseeesve @ 
ea ecooecegzeeeaeeen#*deteesteeseaeeeoaeseeeeee##reee @e 
@eeeoee@eeseesee0n2ee7eeseeeWeeeeaeoesnwteenoeeeeeeesnses @ 


Hee HH RH HN HHH HHH HHH HH HM HH HH HH KH 


RN HH HH 


eeeeesee¢e54u5u4eeeee@ee#eeeedeeezseerreeae#seeeses @ 


ACCOUNTS REC* 


2) xIpueddy 


€01 xIpueddy 


3705 DUMP 


1B180 
1B1A0 
1B1C0 
1B1E0 
1B200 
1B220 
1B240 
1B260 
1B280 
1B2A0 
1B2C0 
1B2E0 
1B300 
1B320 
18340 
1B360 
1B380 
1B3A0 
1B3C0 
1B3E0 
1B400 
1B420 
1B4U40 
1B460 
1B 480 
1B4A0 
1B4C0 
1B4E0 
1B 500 
1B520 
1TB540 
1B560 
1B580 
1B5A0 
1B5c0 
1B5E0 
1B600 
1B620 
1B640 
1B660 
1B680 


1B6C0 
1B6E0 
1B700 
1B 720 


1B760 
1B780 
1B7A0 


10003000 
00000000 
40000000 
00000000 
00000000 
9B 900000 
00000000 
6C951F00 
00000000 
6D1AOAOF 
00000000 
09000000 
0002000A 
00000000 
00140001 
E6C8C5D5 
00000000 
01035000 
00000000 
1002300B 
C7D5C9E9 
0101B424 
00000000 
00000000 
00000000 
00000000 
6D2D1C00 
08880000 
6D530000 
00000000 
00000000 
00017F0C 
00000000 
00000000 
00000000 
00000000 
00000000 
00000000 
00000000 
00000000 
00000000 


00000000 
00000000 
00000000 
00000000 


€ DEBO 000 
00000000 
00000000 


00160006 
00000000 
00102200 
00000000 
00000000 
01035000 
00000000 
1000303D 
00000000 
00000000 
00000000 
00000000 
98800000 
00000060 
6CCEONEOO 
4OD9C5C1 
00000418 
6238A3A2 
00000000 
0185000A 
C5C41500 
00000000 
00000000 
00000000 
00000000 
00000000 
10003000 
00000002 
01018508 
00000000 
00000000 
0001B2EC 
00000000 
00017A90 
00000000 
6DSCOA3E 
00000000 
00000000 
00000000 
00000000 
00000000 


LINE 1B6A0 SAME AS 


0600C000 
00000000 
00000000 
00000000 


LINE 1B/740 SAME AS 


00000000 
00000000 
00000000 


8B800001 
00000000 
0C001F00 
09009000 
6CBBOA14 
418 A0 000 
00000000 
0001000D 
00000000 
QOO0FO001 
08000000 
00000000 
08440000 
00000000 
1902300B 
C4C9ODS5C7 
40000000 
96150000 
00000000 


9B800000 


00000000 
00000000 
00000000 
6D070000 
00000000 
00000000 


00060021 


OOO007A4 
00000000 
00000000 
06000000 
00000000 
00000000 
00000000 
00000000 
00000000 
00000000 
00000000 
00000000 
00000000 
00000000 


ABOVE 

€DC50000 
00000000 
00000000 
00000000 


ABOVE 

00000000 
00000000 
00000000 


0211303E 
00000000 
303E2F00 
00000000 
40000000 
00000000 
00000000 
EB800011 
00000000 
6CA81F00 
00000000 
6CCEOA14 
60000000 
000900000 
0183000A 
4OD3D6C7 
00180001 
00900000 
00000000 
02021000 
00000060 
1000C392 
00000000 
0101B470 
00000000 
00000000 
0B000001 
85000000 
0C000000 
00000000 
6D2D0000 
00000000 
00000000 
1002300B 
00000000 
C0000000 
00000000 
00000000 
00000000 
00000000 
00000000 


00000000 
00000000 
00000000 
00000000 


00000000 
00000000 
6DFEO000 


04010101 
00000000 
01000001 
000000900 
00140C01 
00000000 
00000000 
01404040 
00600000 
10003035 
00000000 
40000000 
00009000 
00000000 
9B800000 
D6D540 D4 


6CEIONEON0 


00000000 


OO000A14 


6098C9D5 
00000000 
0001B208 
00000000 
00000000 
00000000 


00000000 


0381300B 
00000000 
04017696 
006000000 


01018554 


00000000 


00000000 


01860000 
00000000 
00000000 
00000000 
6D9 FO04S 
00000000 
00000000 
00000000 


00000000 
00000000 
00000000 
00000000 


00000000 
00000000 
00000000 


01000000 
00000000 
6B80000D 
00000000 
6CB20E0N0 
00090000 
6CHSO0A17 
4OUDKO4D 
00000000 
00010005 
00000000 
00740001 
00000000 
00000000 
02020000 
C5E2E2C1 
1002300B 
00000000 
40000000 
D7TEYE340 
00000000 
00000000 
00000000 
00000000 
90000000 
6C820A 2B 
00280005 
00000000 
O0O001B2EC 
00000000 
00000000 
09000000 
00000000 
01035000 
00000000 
00000000 
00000000 
00000000 
00000000 
00000000 
00000000 


00000000 
00000000 
6DD80 000 
00000000 


00000000 
00000000 
00000000 


00090000 
09000000 
01010000 
00000000 
1002300B 
00000000 
00000000 
4O0A5D100 
00000000 
EB80000D 
00000000 
6CBBOEOO 
00000000 
6CEIOAT4 
6998C5D9 
C7C51500 
O1840090E 
00000000 
090140001 
DSN6E340 
00000000 
00000000 
00000000 
4200C518 
09000000 
00006C82 
01035000 
00000000 
00000000 
09000000 
00900000 
00090000 
OO00TEDO 
00000000 
99000000 
09000000 
00000000 
00000000 
00000000 
00000000 
90000000 


00000000 
00000000 
09000000 
00000000 


00000000 
00000000 
00000000 


00000000 
6C5COEOC 
00000000 
00000000 
0181000A 
00000000 
00170001 
00000000 
00000000 
01B-0B200 
00000000 
1002300B 
00000000 
40000000 
DID6D94O 
00000000 
9B 800000 
00000000 
6CF4OE00 
D9IC5C3D6 
68B 90000 
00000000 
00000000 
00017F58 
00000000 
00250001 
28285000 
00000000 
00000000 
00000000 
060176A0 
00000000 
80000000 
00000000 
00000000 
000000090 
00000000 
00000000 
00000000 
00000048 
00000000 


00000000 


00000000 
00000000 
00000000 


00000000 
00000000 
00000000 
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2 xipuaddy 


vO xIpueddy 


2705 


1B7C0 
1B7 50 
1B800 


1B840 
1B 860 
1B 880 
1B8A0 
1B8C0 
1B8E0 


1B9 20 
1B940 
1B960 
1B980 


1B9CN 
1B9EO 
1BA00 
1BA20 
1BAYO 
1BA60 


1BAAO 
1BACO. 
1BAEO 
1BB00 
1BB20 
1BR40 


1BB80 
1BBA0 
1BBCO 
1BBEO 


1BC20 
1BC 40 
1BC60 


~1BC80 


1BCAO 
1BCCO 


1BD00 
1BD20 
1BD40 


DUMP 


00000090 
00000000 
00000000 


00000000 
00000000 
00000000 
00000000 
00000000 
00000000 


00000000 
00600000 
90000000 
00000000 


LINE 1B9A0 


€F830000 
00000000 
00000000 
00000000 
00000000 
00000000 


00000000 
00000000 
00000000 
00000900 
00000000 
00000000 


00000000 
00000000 
00000000 


LINE 1B820 SAME AS 


6E240000 
00000000 
00000000 
00000000 
00000000 
06000000 


LINE 1B900 SAME AS 


00000000 
00000000 
00000000 
00000000 


SAME AS 
0000000C 
00000000 


00000000 


00000000 
00000000 
00000000 


LINE 17BA80 SAME AS 


6EBCO000 
00000000 
00000000 
00000000 
00000000 
00000000 


LINE 1BB6é0 SAME AS 


00000000 00000000 


00000000 
09000000 
00000000 


6F1B0000 
00000000 
00000000 
00000000 
00000000 
00000000 


006000000 
00060000 
00000000 


LINE 1BCO0 SAME AS 


000090000 
0O0000CO0 
00000000 


00000000 


00000000 
00000000 


LINE 1BCEO SAME AS 
~00000000 6F540000 
00000000 00000000 
00000000 00000000 


00000000 
00000000 
00000000 


ABOVE 

00000000 
00000000 
00000000 
00000000 
00000000 
00000000 


ABOVE 

6E5D0000 
00000000 
00000000 
00000000 


ABOVE 
00000000 
00000000 
00000000 
00000000 
00006000 
00000000 


ABOVE 

00000000 
qg0c0c000 
00000000 
00000000 
00600000 
00000000 


ABOVE 
6FF50000 
00000000 
00000000 
00000000 


ABOVE 

00000000 
00000000 
00600000 
00000000 
00000000 
00000060 


ABOVE 

00000000 
00000000 
00000000 


00000000 
00000000 
00000000 


00000000 
00000000 
00000000 
00000000 
00000000 
00006000 


00000000 
00000000 


00000000 


00000000 


00000000 


00000000 


6E960000 
00000000 
00000000 
00000000 


00000000 
00000000 
00000000 
00000000 


00000000 


00000000 


00000000 
00000000 
00000006 
00000000 


00000000 
00000000 
6F2E0000 
C0000000 
00000000 
00000000 


60000000 
00000000 
00000000 


00000000 
00000000 
00000000 


00000000 
00000006 
6E370000 
09000000 
00000000 
00000000 


00000000 
00000000 
00000000 
00000000 


00000000 
00000000 
00060000 
00000000 
09000000 
000000900 


00000000 
00000000 
6ECFO000 
00000000 
00000000 
00000000 


00090000 


00000006 
00000000 
00000000 


00000000 
00000000 
00000000 
000000.00 
000900000 
00000000 


00000000 
00000000 
6F6E 70000 


00000000 
00000000 
90000000 


00000000 
00000000 
00000090 
00000000 
00000090 
00000000 


00000000 
00C00000 
6E7000006 
00000050 


00000000 
00000000 
60000000 
00000000 
00000000 
09000000 


00000000 
00000000 
00000000 
00000000 
00000000 
00000000 


90000000 
00000000 
6F080000 
00600000 


00000000 
00000000 
00000090 
00000060 
00000000 
00000000 


00000000 
00000000 
00000000 


00000000 
6£110000 
00000000 


00000000 
00000000 
00000000 
00000000 
06000000 
00000600 


99000000 
00000000 
00000000 
00900000 


00000000 
00000000 
00000000 
00000000 
6EA90000 
00000000 


09000000 
00000000 
00000000 
00000000 
00000900 
00000000 


00000000 
900090000 
00000000 
09000000 


00000000 
09000000 
09000000 
00000000 
6F410000 
00000000 


00000000 
00000000 
00000000 


00000000 


00000000 
00000000 


00000000 
00000000 
00000000 
00000000 
6E4ANN00 
00000000 


00000000 
00000000 
00000000 
00000000 


00000000 
00000000 
00000000 
00000000 
00000000 
00000000 


00000000 
00000000 
00000000 
00000000 
6EE20000 
00000000 


00000000 
00000000 
00000000 
90000000 


00000000 
00000000 
00000000 
00000000 
00000000 
00000000 


00000000 
00000000 
00000000 
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3705 DUMP 


1BD60 
1BD80 
1BDAO0 


TBDEN 
1BEOO 
1BE29 
1BE4O 


1BE80 
1BEA0 
1BECO 
1IBEEO 
1BF00 
1BF20 
1BF40 
1BF60 


1 BF80 


1BFAO 
1TEFCO 
1BFEO 


00000000 
00000000 


00000000 


00000000 
00000000 
00000000 
00000000 


6 FB30000 
FFO48520 
TIICF 108 
250E2488 
1188980B 
298DBB20 
C7B 89808 
23859128 
D1365174 
D998C916 
BIYZ00F40 
618A1382 


00000000 
00000000 
00000000 


LINE 1BDCO SAME AS 


00000000 
00000000 
00000000 
O0CO000000 


LINE 1BK60 SAME AS 


00000000 
A8028508 
9806F130 
220ABB20 
6188F108 
80102381 
BB208220 
6FECBI20 
A8CD719C 
E894 B920 
A8176788 
8144 B800 


00000000 
00000000 
00000000 


ABOVE 

6F8D0 000 
00000000 
00000000 
00000000 


ABOVE 

00000178 
10819104 
98BCA8 13 
00 EC0398 
BB2000D0 
21889108 
D510 A804 
00600198 
F91011A8 
00386174 
EFO4ES886 
96C40000 


00000000 
00000000 
00000000 


00000000 
00000000 
00000000 
00000000 


BA2 00400 
C5381D81 
6FCEF11I0 
80283710 
73942088 
2182A83E 
BB2 08800 
A81D2188 
67887108 
B9Y20C740 
A861F802 
O000A825 


00000000 
00000000 
00000000 


0c000000 
00000000 
00000000 
00000000 


B9200080 
850 OBF20 
989CC9C2 
4730B887 
80015134 


- BF200200 


23812182 
510480 29 
C108D136 
672AA8FB 
A865BD20 
138A3307 


00000000 
09000000 
00000000 


09000000 
60000000 
6 FA00000 
00000000 


TI94VETFO 8 
02001148 
DDOAN12C 
9188A16C 
A858D520 
270E7198 
A818BB20 


871005154 


DO0025174 
6 10C F033 
20007594 
33983398 


90000000 
00000000 


00000000 


00000000 
69000000 
00000000 
00000000 


7688B920 
A87TET16C 
11889834 
51485081 
6FD9I218E 
218821B8 
90A 02381 
BF200400 
A8E1717C 
9815B 920 
2388618E 
8 806A 85F 


00000000 
6F7A0000 


00000000 


00000000 
00000000 
00000000 
00000000 


00220198 
F0069906 
DDB 8A850 
95024102 
518CE103 
88181798 
BB2 (8760 
57446188 
E916612C 
000D6164 
B9Z00412 
17O0107E7 


PAGE 86 


* 


He He 
% # # 


oe @oee#ee So it ante ta ge ee eaten, wei ae ee ae ecece ale 
Sie lat eee ee ce aa eee oS OS Se wae Owes 
eve Vee sw ces Vwi cartac eaten 1 anew a Eee ievece wtesveww ae 
tes wikak-a aioe ae ee Beate aera Selene 6 ee iateo sre 


HU HH HR H OH 


hehe Wise: Goet . N oe ve ete area a w1S0e & 6 eres Ss areas 


OF iain gi ot iui ga se) Be MAO ela es eae: Ber gaia ee eee 


MO 6 abel e ale OS ee Oe eee ee ee 


Fee gk cas ie ela leita ewes micah 
b 


ita Wie ee) elevate ew arene 


HM H HH HH KH OM HK 


eee ew wece. Mca ei O ere Ones %. oie eS eb oe ene 


og! oe S36 alate DO She Onk Bla ah ES ow we eae 


2 xIpusoddy 


901 xIpueddy 


3705 DUMP 


BUFFER POOL 


19CA8 


19CF4 


19D40 


19D8C 


19DDe 


19F24 


19E70 


19EBC 


19F98 


19F54 


CHAIN POINTER 
673D0A14 00000000 
7750BB20 7A18BC21 
A3020B8F A3010B87 


CHAIN POINTER 
€7500A17 20000000 
FOFGD44O 49484583 
5S7T64E17F DIO015S174 


CHAIN POINTER 
6E7TEZOADE 20000000 
9134C1E6 BD200R840 
01549138 O1F6BD20 


CHAIN POINTER 
ETTEO0AI0 00000000 
O1FOF361 FOFITETF7 
BD2Z200B40 1BOOCBO2 


CHAIN POINTER 
€7890A40 00000000 
05000010 88L4ABF20 
88207316 &81C7596 


CHAIN POINTER 
679C0A10 000009000 
87FF1068 BF200010 
FOOO4344 BB219FCO 


CHAIN POINTER 
67C20A14 40000000 
60000008 agn047D4 
33F833F8 43994096 


CHAIN POINTER 
00001F00 80000000 
0000B920 00203185 
000197C4H B9200038 


CHAIN POINTER 
68470810 00000000 


LYU88883E 4145883A. 


22489201 31289806 


CHAIN POINTER 
00000000 010149F5C 
A8081198@ 11981198 
9001BB21 9CA823B8 


19CF4 

00140001 
COCO43B8 
A3010B88 


19D40 

001709001 
D1805174 
D1105174 


19D8C 

OOO0E0001 
1BOOCBO2 
69401800 


19DD8 

00100001 
F7UBFOF6 
ASF4UBE2Z0 


19 E24 

00100001 
4OO47774 
TO53FD8C 


19 E70 

09100001 
77944324 
34825401 


19 F038 

00140001 
A80047D4 
BB219 FCO 


00000 

00000000 
B9209B58 
TIF4BI20 


1TA11C 

00100001 
08071028 
A8092308 


00000 

00A 80000 
1198A101 
88 10BB21 


672A1D00 
9808B9 20 


672D1F00 
BB203001 


67501F00 
AI5CBE20 


676531E00 
FOFTFO4B 


67761F00 
BF200010 


67891E00 
03663703 


ETICOEDO 
A8OO47TEU 


0001 7A6C 
11F811F8 


67C 21500: 


98O02A807 


00000000 
03620362 


00003090 
0525B800 


10003000 
536411A8 


10003000 
O8BE1BO01 


10003000 
FOS FUBE2 


40003000 
77964310 


10003000 
“47743348 


10013002 
FD8C3D36 


00000000 
218 BBI20 


10003000 
10180807 


OO TUDE HE 
31B898 04 


OOOOO000A 
97BO00087 


0001000D 
4903C108 


00020004 
BIOISDSA 


00010006 
F3048710 


00020006 
EBACS701 


00030006 
4Y310EBE2 


TOOTOOOA 
D5014C21 


10013002 
A8C03189 


00040006 
O3284BBL 


FBA800 IC 
03E2A802 


2B000050 
33A80B10 


EB800011 
D1805174 


EBB000A0 
77088804 


88800901 
T290015A 


8B800001 
7B21CBO02 


8B800001 
4504A800 


9B800000 
CCO2ZESFE 


09020000 
618EB9I00 


8B800001 
7BB48826 


1198 1330 
01E211F8 


090 04C00 
A3010B86 


01D5C3D7 
BF203000 


9FD8015A 
87407290 


02113000 
91400156 


02113000 
A8047707 


020A3001 
4374UBB20 


089 A0000 
3DB64516 


06000002 
962C0802 


020A3003 
O171910A 


T39D7TFOC 
T1IF811F8 


PAGE &7 
PP che tenet a eee) Bieta dd wee tai a: a Se: Yara e ene 
6 aS ea a a 2 Oe OO ERK wR ORO 
Sik ae Se ER ae Oe RRS Ree Wa Oe eles wa Oe: 
PS ce: Ghat eis, STAM We eC ale caw Se he Ste ee ae NODS 
*xOYUM a GRAN Seo Sice eres Sie Oe Se Bahl Ore ele Se 
Meg gta ei Ad ae Oe I ee EE Rs Me ROT 
Terre Ce ee ee CRE Ce Te -* 
We sg We ee e@eeee#s9gesgs@egeq@geeceneeeseeees#eet8teseeee @ eeX* 
Pia sic ge oc dS local ee eee S eee ale beeen 
*x * 


e030 Ve ITs OOCAS S623 ce seek N™ 
es 


@ee as riba ie ee ee WSaal Bie d & BiG Dad oe eS Oe 


gig We cveta. wiiele ie; /etel ace ie. 6 6 cain Wei €! oem eee: Uwe 
@®eeeese#38es @ 645. .2i-wses ees ota hee ce aca Se Boel e 


Si ew Web Wee a ea wie oi Oe O Soe Siw ele oe eae ee 


a ee ae ae ee ee er a eS 
FF le ae Mae Bie Ce WAS WS SSS DCR OK ee 
We UN a ty aoe eras BMG ited a eles wie) Ble eae ele wte-w we eee 
en oe De ceed. am eel eee ee ate anew ey ae ele ecee 

erate. aceite tie weal wed Uva we NM eteceleeN ccee-aa™ 
*.8.8.. sak te tans tere ohare wa ace aha el eoe 6 hee 
Oh Bt ey gah wie ea ar Wawa a wee er Oe oes So eee 
Pad: OO We. Sle Bah wo Wes eee. aera Sw aereree 

Ge aD owes ec @ wa ® pet er ee ee Seen we we 
PS Geeta. caena teres ease Dw ard Wl ace. 410-6 Sa eee ae we 
*« * 


@®eeeseese ee ee ee eee eee a ee eee ee 


x 


oe alae era a SE eee a Ge Stl ee a Sek we wees 
ee en ee eee ee ee ee ees PLS ME 5 Pas: BP oie! 


ae tee ease: w ew ae eee See See we ewe eee 


2 xIpueddy 


LOL xipuoddy 


3705 DUMP 


19FA0 


19F EC 


14038 


1A084 


1A 0DO 


1AT1C 


1A 168 


1A1B4 


14200 


TA24C 


1A298 


CHAIN POINTER 
685A0A1& 40000000 
60000008 50000000 
01010104 04040404 


CHAIN POINTER 
00001E00 80000000 
00000404 O40O404K0Y4 
00000000 00000000 


CHAIN POINTER 
68210A14 00000000 
020A0000 00000000 
00000000 00000000 


CHAIN POINTER 
686D0A10 09000000 
00000000 00000000 
00000000 00000000 


CHAIN POINTER 
67E80000 O019TA0D8 
00000000 00000009 
00000000 00060000 


CHAIN POINTER 
68340000 O10TA124 
€0000000 00000000 
90000000 00000000 


CHAIN POINTER 
680EO0A2B OD000E80E 
00240005 00000000 
00000000 00000000 


CHAIN POINTER 
68930AT4H 4G00CC00 
66000008 00N000C00 
00000000 00G00006 


CHAIN POINTER 
O0O0CTEOO 80000000 
00000000 00000000 
0000COCO 00000009 


CHAIN POINTER 
€8A60A10 00000000 
00000000 00000000 
00000000 00000000 


CHAIN POINTER 
68CCOAT14 40000000 


1A 168 

00140001 
00000000 
04040404 


00000 

06600000 
04040404 
00000000 


PANSY 

00140001 
00000000 
00000000 


TATB4 

00100901 
00000009 
00000000 


19FAO 
00000000 
00000000 
00099000 


1A0 DO 

00000000 
00000000 
00000000 


1A038 

002B0001 
8D000000 
00000000 


TA2ZUC 

001460001 
00CG0000 
00000000 


00000 

0000Q000 
00000000 
00000000 


TA298 

00100001 
00000000 
00000000 


1A330 
00140001 


67E80E00 
D62 02000 


OO0017A74 
00000000 


6€80ETE00 
00000000 


68211E00 
00009000 


00000000 
00000000 


00000000 
06000000 


685A 1C00 
O6F40000 


686D0E00 
00000000 


00017288 
00000000 


68931E00 
00000000 


68A60E00 


10013004 
C3E7C6C9 


00000000 
00000000 


10003000 
00000000 


1000300090 
00900000 


1009C392 
00000000 


4200C518 
00000000 


10003000 


00000000 


10013009 
00000000 


06000000 
00000000 


10003000 
00000060 


1001300B 


TOOTOO0A 
D5CIE34O 


10013004 
00000000 


OOO5000A 
00000000 


00060006 
69000000 


00000000 
00000090 


00017E18 
00000000 


00010021 
00000000 


10010008 
00000000 


10013009 
00000000 


00070006 


00000000 


1O001000A 


9B800000 
01010101 


06020000 
00000000 


8F900080 
00000900 


8B800001 
00000000 


00900000 
00000000 


00000000 
09000000 


0B000001 
00000000 


98800000 
00000000 


00020000 
00000000 


8B800001 
09000000 


9B800000 


089 A0000 
01010401 


06000002 
00000000 


02000001 
00000000 


02043008 
00000000 


00000000 
00000000 


00000000 
00000000 


038 13005 
00000000 


089A0000 
00000000 


06000002 
00000000 


O2Z0A300A 
00000000 


08980000 


PAGE 88 

ge ay ite ea OOO 6 te See eeeeese@ece8tceeasee#eeesee#e¢ee# * 
ence me meena © Umea 45 ca Wi Le EY er erawmcexer aie 
Te wi eG. aw es aceite: aaa: tek. wwe ew ee ww whee ere 
* eeeeee# eeees93seeerseese @eeeeeeeeee?e is pita: Scat 
TR argh eink it aie Se eh, Rieter ia ae alata al ise te gicare er iglen 
ee cal iah Sur weiter Gy Tania Seale a aca eeaaw eueler ares elete ee 
Mine agi teller wie Ske SAM S58 A MRS Oe we eae 
aK @eeeese# nd Bete Gb ela oe wea ae ee eee ee 
Fs Gas e@eeoeeeeeeedeseees3@a#e340eeeexee@e0aeeee34«e#a@eeae oe e OF 
Mei catg ta ate: ave te @eeeece8e2eee#ese @ ee 
Sg <e ua. a cae) ay Ova WS ae MeO ieee eee 
Mo elev Si Wo ade Whe ONGC ee wel Oo ed Oe eee ea we 
SY ie: oho a/ O's. och eco eiwa ee Corsets bee eee ae 
eine tw Sica Wiel ator etsei a: wy Gave Wa we ea ee uate S eeene = 
Wee: Bia-a ler bie tate alee ee See eae eae ee 
ei Silane oatianat & ore eee ere: wie a: a eae ea wie oe wie ee 
OY ecg. acetate dee eho ew. bile ewes Oe ete Ww ee 
Be oa: ee. Baleliey are ae ela Se ce as bane ele eee eae 
A a ae cass es rte aes ar es ea we eo eS ee avec a eee eer 
Re as Si ae ans SB: Slate Le Oe Oe Se ea ele Sele ee ee 
ee ea iat oa eta Sta tae Agel aane ewhe ed oye eterec 
eens Sci, faacenete ae eer aad en oe. @ One eee 
Bg SS rcase-O ele wie a6 e) SiS SSS OWN Sa were 
Mis b woeteere-Scdiw wre a4 ane oale 6 ares ae eee eae 
OE gt Sota la ialctae aa a ite Eng toy aw Ra ORO 
FEE ie dan ty ik Siac ie St wae, WMS BUR ORO eS 
a aie decal tere eb ee a OS Wie Se eee a Beene eee 
a as ws ava oy) Be. SSeS AOR ORD COE Oe 
Das ee ie Seas, eh eee BW OS we OO ee: Waa ae wee 
ble Wiese & elds a Aa A wR A eee 
* K 


2 XIpueddy 


801 xIpueddy 


37905 DUMP 


TA2E4 


14330 


1A37C 


1A3C8 


TA414 


TALEO 


1A4AC 


1A4F8 


TAS4&4 


1A590 


60000068 00000000 
00000000 00000000 


CHAIN POINTER 
6D400A14 40000000 
609E0000 00000000 
00000000 0000090000 


CHAIN POINTER 
68F20A10 06000000 
00000000 00000000 
00000000 00000000 


CHAIN POINTER 
69T7OATH 40000000 
60000008 00000000 
00000000 00000000 


CHAIN POINTER 
69E4TFOO A0000000 
00000000 00000000 
00C0C000 OG000D0DCD 


CHAIN POINTER 


~69180A14 00000000 


O020A0000 00000000 
ooc00000 ONCOCOOC 


CHAIN POINTER 
692B0A10 00000000 
00000000 00000000 
00000000 00000000 


CHAIN POINTER 
693E0A10 00000000 
00000000 00000000 
00000000 0000000C 


CHAIN POINTER 
698AN0A10 00000000 
90000000 00000000 
00000000 06000000 


CHAIN POINTER 
68DFO000 O0101A54C 
00000000 00000000 
00000000 00000000 


CHAIN POINTER 
69510000 0101A598 
00000000 00000000 
00000000 00000000 


00000000 
00000000 


1B500 

00140001 
00000000 
00000000 


1A3C8 

00100001 
00000000 
00000000 


1A5DC 

00140001 
00000000 
00000000 


1A590 

00000000 
00000000 
00000000 


1A4E0 

00140001 
00000000 
00000000 


TAWAC 

00100001 
00000000 
00000000 


TA4FS 

00100001 
00000000 
00000000 


1A628 

00100001 
060000000 
00000000 


TA37C 

00000000 
00000000 
00000000 


TAS4Y 

00000090 
00000000 
00000000 


00000000 


€8B90E00 


00000000 


68CC1E00 
00000000 


68DFOE00 
00000000 


00017A98 
00000000 


.69051E00 


00000000 


691481E00 
00000000 


692B1E00 
00000000 


693ETEOCO 
00000000 


00000900 
00000000 


00000G00 
00090000 


00000000 


10013008 
00000000 


10003000 
006C0000 


1001300D 
00000000 


00000000 
C0000000 


10003000 
00000000 


10003000 
00000000 


10003000 
00000000 


10003000 
06000000 


1000C392 
00000000 


4200C518 
00000000 


00000000 


N002000A 
00000090 


00080006 
00000000 


1001000A 
00000000 


1001300D 
00000000 


0009000A 
00000000 


OOOA00 06 
00000000 


000B0006 
00000000 


000C0006 
00000000 


00000000 
00000000 


000182F8 
000000090 


00000000 


9B800000 
00000060 


8B800001 
00000000 


9B800000 
00000000 


00000000 
09000000 


8F900080 
00000000 


8B80000 1 
00000000 


8B800001 
00000000 


8B800001 
00000000 


090000090 
00000000 


09000000 
00000000 


00000000 


CE 000002 
00000000 


020A300C 
00000000 


089A0000 
00000000 


05010000 
00000000 


02000001 
00000000 


020A3018 
00000000 


020 A3Z03A 
00000000 


0216303A 
00000000 


00000000 
00000000 


00000000 
00000000 


PAGE 89 
Oe digs aig ee eae ee? a a ae Oren a aia Swedivine anaes 
OR a rai akg nee Se) We Re a a ee a 
* e@ e@e@eeee@e*eeeeeseeeveseeeeeaeoeste#ee@ Cae eer 
Me ig al gO eral ae ee ee era a Sow ee: WSR eee are wie ee 
ME gal arid a en a CS aM ee gs aa cain Se ON ewes a eee Oe 
RS aaa ates ce Sar waa At ace Pe We ere ed ale eae 
Oe Reale al ae Sas eee: Be eS ere Oe lesa We aiei6 ea avere ae 
Be hs al at ale Gere ate Ne: ea al: Wm ew Be Olen ete ee Oe 
Oe ge a a @e@e@eee?eesse@*edgeseeete eexeeeeee ee 
OFS os ce: es Sie Che ie eso eae BU Sere Bete el e-8 a we eee ae 
ca vealed sal deve Waste Ta ae abe we Alea dw eee 
I aan a hte es eke waa Oe, Oe eee eae Se ee 
oe. ea ese) Saw a ao ow wil SSS ae Oe a eee 
Ne  uinet au ghar dd acne te Brien BR Bat erties eet ae ena 
A oats) Wei er wei a S eate: Ee a Ging: SS as Mow ote ee wae 
Peas a eteele, le @eee@esse Soa See ieee: otace es Sree 
ie a a eae te ee Jae a ee ee ee Re See ee Oe 
Take aree a: Sues oe ase) aan S Soe ew ae oe elwerete 
OS Sie ei s%. ria a rsa: Soot else ee Wee) wie! elaine: Sau e-a eee 
iia dase Nae a ela tes eh eee ea Se ww ee ere 
@®eese @eesee@eee¢exs4eevcevese8 ia cag arlatteke a le Coreg 
et ode eae tac aig, Mare erm iad ee gi fake lee oe Mae ee 
FS set @iigh 6 aha: Scene ee eat Siew Rete! a eo ol aca Se oa 
ss lavptehd, are books Rakes aes cence alae nee tere ee 
* eeee ee e@eeed#?e@esss#2skese0e8 @ geese ee Scat ia erbvece-a 
ihe asst Sai estan Slat te nt ra et wie ele es cae @ dae Vet eter ee 
Migiele Bima at erane eis tere ee eule elk rete Ww Bie eee are oro 
Madr iy ae Ste eee el e's @ee@eee@ee?8ee@ @eeeg9#e@ Sever eae 
Oe en lat arise) alee aGl ahaa ica: ib wave Siete Se eee ares ae soe oe 
Mebe e eee te @ etal letetar ew eb eancwe iO a: tate ce eee 
sk « 


* 


ef ee eee SAS ee whee Se ee ew we ewe a ee OO 


O xIpueddy 


601 xIpusddy 


3705 DUMP 


TASDC 


1A628 


TA674 


TA6CO 


1A70C 


14758 


1A7A4 


1AT7TFO 


1A 83C 


1A 888 


1A 8D4 


CHAIN POTNTER 
69050A2B 00006905 
00440005 00000000 
00000000 00000000 


CHAIN POINTER 
€99D0A40 00000000 
00000000 09900000 
00000000 00000000 


CHAIN POTNTER 
69BO00A10 00000000 
00000000 00000000 
00000000 00000000 


CHAIN POINTER 
69C30A10 00000000 
05000200 00000000 
00000000 00000000 


CHAIN POINTER 
69DEDA70 00000000 
00000000 00000000 
00000000 00000000 


CHAIN POINTER 
6A220A10 00000000 
00000000 00000000 
00000000 00000000 


CHAIN POINTER 
6A350A10 00000000 
00000000 00000000 
00000000 00000000 


CHAIN POINTER 
6AO0FOA17 20000000 
4O4O404O 40000000 
00000000 00000000 


CHAIN POINTER 
6A480A0F 200000006 
00000000 00000000 
00000000 00000000 


CHAIN POINTER 
69E90000 0101A890 
00000000 00000000 
00000000 00000000 


CHAIN POINTER 
69FCOA13 00000000 


TA4G14 

002B0001 
8D000000 
00000000 


TA674 

00100001 
00000000 
00000000 


1A6CO 

00100001 
00000000 
00000000 


TA70C 

00100001 
0C000000 
00000000 


1A758 . 
00100001 
00000000 
00000000 


1A888 

00100001 
00090000 
00000000 


TAB D4 
00100001 
00000000 
00000000 


1A83C 

00170001 
00000000 
00000000 


1A9 20 

OO0FO001 
00000000 
00000000 


TA7A4 

00000000 
00000000 
00000000 


1A7F0O 
00130001 


€9771C00 
O6F40000 


698A1E00 
00000000 


6 99D 1E00 
00000000 


6 9B 01500 
00000000 


6 SC 31E00 
¢C0000000 


6 9D61500 
00000C00 


69ES1E00 
00000000 


6 9FC1F00 
00000000 


6A OF TF 00 
00000000 


00000000 
00000000 


6A351C00 


10003000 
009000000 


10003000 
00000000 


10003000 
00000000 


10003000 
00000000 


10003000 
00000000 


10003000 
00000000 


10003000 
00000000 


1000302F 
00000000 


100 03030 
00000000 


220100C8 
0000C000 


10003000 


00020021 
00000000 


000D0006 
00000000 


000E00 06 
00000090 


000F0006 
00009000 


00100006 
00000000 


00110006 
00000000 


00120006 
00000000 


09001000D 
00000000 


00010005 
00000000 


00000041 
00000000 


00030009 


0B900001 
09000000 


8B800001 
00000000 


8B800001 
09000000 


8B800001 
00000000 


8B800001 
00000000 


8B800001 
00000000 


8B800001 
00000000 


EB800011 
00000000 


EB80000D 
00000000 


00007604 
00000000 


0B000001 


038 1300E 
00000000 


020A303C 
00000000 


021€303C 
00000000 


02113000 
00000000 


020 13019 
00000000 


0201302D 
00000000 


0201302F 
00000000 


01404040 
00000000 


01010000 
G0000000 


00000000 
00000000 


0280302F 


PAGE ¢0 
ge) G Sawl ase W ao oie. Saw ere eS eke a Oe we ee ee 
Me aia: Shab Goes Gea Cea a We CSE a Wee an we ee 
eeeaeeaeeaeeee e@eeeeeveecee Sie ece ee eal eee Oe 
> ats gin ia erga eieicw. eee ee sl ee aver @ wee eh eee eee 
a6 6a aes wa aera ewe ce ike oi 6 Oi eel Wes eee eo aerele™ 
bcd areal Gk: BSC. Se Sele a8 Aa ee Bee BS we tee 
Sigh. 6 eb es © OAb) are ete Bos ele Bre BRaC eee wee ee 
ie aa: fo elele eeeousee8e sa eed Gy Se Se eee avatars 
OE eles ae gig tele teece, ee Ae eee eee 6 woe eer 
Me AS es ds las tas os gs ete waa ese ea eta tahoe eee cee 
Oe egw. ce sav ghiar tas ks Ole: aie) Rae ee a ee a ee 
* @eeee#eees ie eee eee o eee es at eee ee ee 
Re Os aie Sa ee 6S OC Xeon ke a © oe Sas wee ee 
Me Si aie e saiw wee eek et Si ece we ed. ee We oer ale 
Oe ana ke ar e.36: Sere SA Oe ALO See See es kOe 
Ae gg) iva Bi pee wy a a ee BS RS Se ee ee Sra elace 
OE al lage tle ier Hat Ob. Yana Vea erw alsa alas Bes wae wee. eee 
ME tg aleve? Sire te Nas ey ea a el a eee eS lee eee ee eee Oe 
TF eng tra erie, @ gia nae ewe Caleta wwe ea wea Ra ee 
Be ea olka ea ah et eases e delve Oe le a Ae OOS ce eee 
Me erase ge avecelg a ale Wd SOA wee el See ae eae. 
Pe Sg 8 abla) ia Oe) ee Wee, ae Wee ee we * 
x bo ses heck eh ences bist angnndvomaselveva teal aaa: 
BOG ota. eee me Gitte wera ne wa ene ee eal avata eee wile 
*« & 
peewneewmeeeweneneeeeeeeseeeeeaeeeeeee 
gw eeeseece sda 5S a aus we ec eae ale we ote we eseceexe 
Sah cS cee eh tala aaa ce ae S 0 Ca er at 6 ead ee oe ore 
eG. Lp, elves tae eta Sse) evan ee a Pee tes whe we cer ee eee 
Fe tg eign Bpiig (Wi gc acda’ a Aas aa eer wre eral ee oc aera ee 
xe te ie a a ae ee ere ee eee ee ee ee ee ee ees 
* * 


9 xIpueddy 


O11 xIpueddy 


3705 DUMP 


1A920 


1A96C 


1A 9B8 


1AA94 


TAASO 


TAASC 


1AAF8 


1AB34 


1AB80 


TABCC 


01000000 CO000009 
00000000 00000000 


CHAIN POINTER 
6A5BOAOF 20000000 
00000000 00000000 
00000000 00000000 


CHAIN POINTER 
6A6FOAOF 20000000 
00000000 000000Q0 
00000000 90000000 


CHAIN POINTER 
6A810A0F 20000000 
00000900 00000000 
00000Q00 90000000 


CHAIN POINTER 
6A94OA0F 20000000 
00000000 00000C00 
00000000 00000000 


CHAIN POINTER 
G6€AATOAOF 20000000 
00000000 00000000 
00000000 00000000 


CHAIN POINTER 
EABAOAOF 20000000 
C0000000 00000000 
0000C000 O0C000000 


CHAIN POINTER 
6AEOQOOAOF 20000000 
0000000CG 00000000 
CO0000000 00000000 


CHAIN POINTER 
6B520A0E 20000000 
40200000 01000000 
00000000 00000000 


CHAIN POINTER 
6AFZ0AN0E 00000000 
CO000000 OCO0000N 
CO000000 00000000 
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-6ACDO0AT5 00000000 


8983A22D C1000000 
00000000 00000000 


00000000 
00000000 


TASOC 

OOOF0001 
00000000 
00000000 


1A9B8 

OOOF0001 
00000000 
00000000 


TAAOY 

QCOFO001 
00000000 
00000000 


TAA50 

OCOFO001 
00000000 
00000000 


TAA9C 

OO0F0001 
00000000 
00000000 


TAA ¥8 - 

OOOFO00T 
00000000 
00000000 


1AB80 

OOOFO001 
00000000 
00000000 


1TAD48 

000E0001 
00000000 
00000000 


TABCC 

OOOEOO001 
00000000 
00000000 


1AB34 

00150001 
00000000 
00000000 


00000000 


6A481F00 
00000000 


6A5B1F00 
00000900 


6A6GETFOO 
00000000 


€A811F00 
00000000 


€AI41FO0 
0000000 


CAA TIFOO 
00000000 


€ABAITFOO 
09000000 


6ACD4F00 
00000000 


6AE01C00 
00000000 


6AF31C00 
00000000 


00000000 


10003031 
09000000 


10003032 
00000000 


10003033 
00900000 


10003034 
09000000 


10003035 
09000000 


10003036 
00000000 


10003037 
00000009 


10013030 
00000009 


10003030 
00000000 


10903030 
00000900 


00000000 


00010005 
00000000 


00010005 
00090900 


00010005 


00000000 


00070905 
09000000 


00010005 
00000000 


00010005 
09000000 


00010005 
909900000 


00010004 
000008C4 


00000004 
00000000 


00010008 
00000000 


00000000 


EB80000D 
0900000C 


EB80000D 
090090900 


EB80000D 
09000000 


EB80000D 
99000000 


E380000D 
00000000 


EB800090D 
09000000 


EB80000D 
00000000 


EB800031 
C2C4uC3C3 


0300006D 
00000000 


03000001 
00900000 


00000000 


01010000 
00000000 


01010000 
00000000 


010 10000 
00000000 


01010000 
00000000 


01010000 
00000000 


01010000 
00000000 


01010000 
00000000 


01020271 
CIC 3E200 


709 AC000 
00000000 


6C610283 
00000000 
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1AC18 


1AC64 


1ACBO 


TACFC 


TAD48 


1AD94 


TADEO 


1AE2C 


1AE78 


TAECY 
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CHAIN POINTER 
6B191236 80806BC4 
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6B2COO48 E87A114C 
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6BCHOO48 E0ID4ODT 
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6B650048 DICIE3C1 
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6BO60A0E 00000000 
00000000 00000000 
00000000 00000000 
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€C230A10 00000000 
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00000000 00000000 
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6€B9EOA10 00000000 
00000000 00000000 
00000000 00000000 
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00000001 00000000 
00000000 00000000 
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00000000 00000000 
00000000 00000000 
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00000000 
00000000 
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00000000 
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00000000 
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00000000 
00000000 
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00000000 
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00000000 
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TD4ODTCE 
C1D5C440 
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00000000 00000000 
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6BFDOAOD 00000000 
00000000 00000000 
00000006 00000000 
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6B78120E€ 00000000 
00000000 00000000 
00000000 00000000 
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00000000 00000000 
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6BEA0A12 00000000 
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€C950A13 00000000 
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00000000 
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1B468 
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6C490A17 00000000 
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6DTAOAOF 00000000 
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00000000 08000000 


CHAIN POINTER 
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OOOO00A14 40000000 
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00000000 00000000 
00000000 00000000 


CHAIN POINTER 
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00000000 
00000000 


1B384 
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CHAIN POINTER 
6F370000 00000000 
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Abbreviations 


ACB 
APPL 
ATB 
BCB 
BCU 
BSC 
BNN 
CCB 
CCP 


CSP 
CCW 
CDS 
CE 
CHB 
CIC 
COB 
COC 
CPM 
CRP 
CSP 
CUB 
CW 
DAF 
DLC 
DVB 
ECB 
EP 
FID 
FIFO 
FM 
FME 
HWE 


JAR 
ICW 
IPL 
LCB 
LGT 
LKB 
LNVT 
LOBQ 
LOSQ 
LTCB 


Adapter control block 
Application 

Address trace block 

Bit control block 

Block control unit 

Binary synchronous 
Boundary network node 
Character control block 
Communications control 
program 

Character service program 
Channel control word 
Configuration data set 
Channel end 

Channel control block 
Channel input chain 
Channel operation block 
Channel output chain 
Connection point manager 
Check record pool 
Character service program 
Common unit physical block 
Channel word 

Destination address field 
Data link control 

Device base control block 
Event control block 
Emulation program 
Format identification 
First in/first out 


Function management 


Function management end 
Extended halfword direct 
addressables 

Instruction address register 
Interface control word 
Initial program load 

Line control block 

Line group table 

Link control block 

Line vector table 

Link outbound queue 
Link outstanding queue 
Line trace control block 


Abbreviations 


XDA 
XDB 
XDH 


Line type command table 
Logical unit 

Logical unit control block 
Logical unit vector table 
Link XIO block 

Network control program 
Nonsequenced acknowledgement 
Origin address field 

Online line test 

Online terminal test 

Path control 

Panel control block 
Program-controlled interrupt 
Partitioned emulation program 
Path information unit 
Physical services block 
Queue control block _ 
Request/response header 
Request initialization 
Receive ready 

Read start (RSO, RS1) 
Request/response unit 
Resource vector table 
System control 

Station control block 

System control router table 
Synchronous data link control 
Send identification 

Subarea index table 

Status modifier 

Set normal response mode 
Service order table 
Start-stop 

System services control point 
Supervisor call 

Subarea vector table 
Transmission header 

Unit check 

Unit exception 

Write start (WSO, WS1) 
Word direct addressables 
Byte direct addressables 
Halfword direct addressables 


Index 


Abend 11-3 | 
Adapter control block (ACB) 9-3, 10-3 
Address trace 11-2 
Bar vector table (see line vector table) 
BHR extension 10-22 
Bit control block (BCB) 9-4, 10-5 
Bit service 10-8 
Block control unit (BCU) 10-1 
Block-handler control blocks 10-21 
Block-handler driver table (BHD) 10-23 
Block-handler routines 10-20 - 
Block-handler set (BHS) 10-23 
Block-handler set table (BST) 10-23 
Boundary network node 2-3, 7-1 

Type | or 4 adapter 2-2 

Type 2 or 3 adapter 2-2 
BSC/SS flow 10-14 
BSC/SS processor 2-4, 10-1 
BSC/SS sessions 10-12 
BSC/SS XIO processing 10-16 


BTU commands for BSC/SS resources 10-8 


Channel adapter IOS 2-2, 4-1 

Channel adapter performance 4-9 
Channel adapter trace 11-2 

Channel control block (CHB) 4-6 
Channel operation block (COB) 4-4 
Channel word (CW) 4-7 

Character control block (CCB) 9-4, 10-4 


Character service program (CSP) 10-8, 10-18 


Commands Appendix 1 


Communications control program (CCP) 10-7 


Common physical unit block (CUB) 7-1 
Configuration data set 8-5 
Connection point manager 

Physical services 6-5 

Boundary network node 7-3, 7-15 
Contact command 10-9 
Control command 10-11 
CPM (see connection point manager) 
CUB (see common physical unit block) 
Data link control 9-1 
Device base control block (DVB) 10-2 
Device command processor 10-7 
Diagnostics 11-1 
Direct addressables 3-2 
Disconnect command 10-11 
Dynamic panel display 11-1 
Error and statistic recording 11-2 
Function management 6-6 
Input/output block 10-3. 


Intermediate node path control (see path control) 


Invite command 10-9 
Line control block (LCB) 10-3 


Line control selection table (LCST) 10-26 


Line group table (LGT) 9-2, 10-24, 10-26 
Line I/O task 10-7 

Line test 11-1 

Line trace 11-2 

Line type command table (LTCT) 10-3 
Line vector table (LNVT) 9-4, 10-4 

Line work scheduler 10-7 


Link control block (LKB) 9-2 

Link scheduler 2-3, 9-5 

LINK XIO block (LXB) 9-3 
Local/remote link 8-1 

Logical connections 10-12 

Logical unit block (LUB) 7-2 
Logical unit vector table (LUV) 7-17 
LUB (see logical unit block) 

LUV (see logical unit vector table) 
MTA group, line and terminal 10-24 
MTA line group table (LGT) 10-26 
MTA list 10-24 

Multiple terminal access (MTA) 10-24 


Network control program supervisor 2-1, 3-1 


Nondevice command processor 10-7 
Online tests 11-3 
Path control 2-2, 5-1 
Path control in delayed 7-14 
Path control in immediate 7-14 
Path control out 2-2, 5-4 
Path control out delayed 7-8 


Path information unit (PIU) 3-5, Appendix 1 


Physical services 2-3, 6-1 


Physical services control block (PSB) 6-9 


Polling list, IBM 1050 10-27 


PSB (see physical services control block) 


PUB (see physical unit block) 

Read command 10-10 

Read start (RSO, RSI) 3-1 

Remote link (see local/remote link) 

Request/response header (RH) 3-5, 6-6 

Request/response unit (RU) 3-5, 6-5 

Resource vector table 5-3, 10-2 

SDLC routines 2-4 

SDLC switched support 7-17 

Service aids 11-1 

Service order table (SOT) 9-5, 10-5 

Service-secking 10-13 

Sessions (BSC/SS) sce BSC/SS sessions 

Session hicrarchy 6-1 
SSCP and NCP physical services 6-1 
SSCP and PU physical services 6-3 
SSCP and LU logical services 6-3 


Host application and LU logical services 6-3 


Session-servicing 10-13 
Station control block (SCB) 8-1 
Status modifier 4-10 

Subarea index table (SIT) 5-1 
Subarea vector table (SVT) 5-2 
SVC services 3-16 

Switched SDLC link 7-17 
System control 6-5 

System router 10-6 

Task dispatching priorities 3-11 
Task management 3-2 

Task states 3-10 

Test command 10-11 
Transmission header (TH) 3-5 
User block-handler routines 10-23 
Write command 10-10 

Write start (WSO, WS!) 3-1 
XDA (see direct addressables) 
XDB (see direct addressables) 
XDH (see direct addressables) 
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